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ABSTRACT 
Analyzing the Relative Efficiency of Nevada Secondary Schools 
by 
Jesse Welsh 
Dr. Teresa S. Jordan, Examination Committee Chair 
Professor of Educational Leadership 
University of Nevada, Las Vegas 
A definitive answer to how to allocate school-level expenditures to yield the greatest 
“bang for the buck” has continually eluded education finance researchers.  With increased 
regulation, oversight, and sanctions resulting from the No Child Left Behind Act, paired with 
financial strains on states’ education budgets, measuring schools’ production and efficiency 
has become urgent.   
The methodology for this study was comprised of two phases.  Phase I analyzed the per-
pupil expenditures of middle and high schools over a three-year period and developed 
descriptive statistics that revealed the expenditure patterns by category.  Phase II used a 
micro-level economic approach, data envelopment analysis, to ascertain the relative 
efficiency of Nevada secondary schools over a three year period.  Expenditure patterns of 
the most and least efficient schools were examined. 
 The major findings of the study included that there was little difference overall in 
spending patterns between middle and high schools; high schools spent significantly more 
per pupil than middle schools.  School size was significantly related to schools’ efficiency, 
with larger middle schools and smaller high schools being more efficient.  High efficiency 
schools at both the middle and high school levels spent more on substitutes, extracurricular 
iv 
 
activities, in-service and staff development, leadership, and principals & assistant principals 
and spent less on safety.  Low efficiency schools spent less on substitutes, extracurricular 
activities, leadership, principals & assistant principals, and school office. 
Informing educational leaders of how schools spend money and the efficiency of those 
decisions relative to student achievement outcomes may assist schools and districts in 
making future efficient and effective allocation decisions.  
v 
 
ACKNOWLEDGEMENTS 
 I appreciate the effort, input, and sacrifices of a number of individuals who helped me to 
complete this study, without whom I would not be where I am.  Foremost, I would like to 
thank Dr. Teresa Jordan, my chair, for pointing me in the right direction, abiding my endless 
questions, and giving me the tools to complete this task.  I have learned so much about 
school finance, research, and the professorship through your mentoring. 
 I would also like to thank the members of my committee for their input, guidance, and 
thought-provoking questions:  Dr. Chad Cross, who provided guidance in the research 
methodology of data envelopment analysis applied in this study; Dr. Gene Hall, for his 
thought-provoking questions to ensure the correct use of data from this study; Dr. James 
Hager, for lending his extensive background in a number of districts throughout Nevada; 
and Dr. Martha Young, for allowing me to share my passion for finance.  I appreciate the 
confidence you have had in me throughout this process. 
 Thank you to Dr. Carla Steinforth, Dr. Sue DeFrancesco, and Mrs. Billie Rayford, for 
seeing my potential, encouraging me to explore my passion for data, and opening the doors 
for me to walk through as I have grown as a scholar and a professional.  Thank you for your 
leadership and motivation.  Dr. Eva White, thank you for your assistance right when I 
needed it most. 
To my wife and family, who have endured my countless hours in solace while 
completing this task and committing to this journey with me, thank you for your sacrifices.  
It truly was a team effort.  To my local Starbucks, thank you for the work space away from 
home and the coffee to keep me going.  
vi 
 
TABLE OF CONTENTS        
 
ABSTRACT .................................................................................................................................. iii 
 
ACKNOWLEDGEMENTS .............................................................................................................. v 
 
LIST OF TABLES ........................................................................................................................... x 
 
CHAPTER 1 INTRODUCTION ................................................................................................. 1 
Background ............................................................................................................................ 1 
Statement of the Problem ..................................................................................................... 5 
Purpose of the Study ............................................................................................................. 6 
Research Questions ............................................................................................................... 6 
Conceptual Framework  ........................................................................................................ 6 
Summary of Methodology .................................................................................................... 8 
Sources of Data  ................................................................................................................... 10 
Definition of Terms  ............................................................................................................. 11 
Assumptions  .................................................................................................................................. 14 
Limitations and Delimitations  ..................................................................................................... 14 
Significance of the Study  .............................................................................................................. 15 
Summary  ........................................................................................................................................ 16 
 
CHAPTER 2  LITERATURE REVIEW  .............................................................................................. 17 
Introduction .................................................................................................................................... 17 
Equity in Spending  ........................................................................................................................ 18 
Adequacy of Spending  .................................................................................................................. 19 
Efficiency of Spending ................................................................................................................... 22 
Incorporating Risk Factors into Funding Formulas  ................................................................... 25 
Efficiency through Effective Allocation Patterns  ...................................................................... 26 
Measuring Efficiency in Education  .............................................................................................. 29 
Adjusted Performance Measures & Regression Analysis ...................................................... 30 
Production Functions .................................................................................................................. 30 
Cost Functions  ............................................................................................................................. 32 
Data Envelopment Analysis  ...................................................................................................... 32 
Summary ......................................................................................................................................... 34 
 
CHAPTER 3  RESEARCH METHODS  ............................................................................................. 36 
Introduction .................................................................................................................................... 36 
Purpose of the Study ..................................................................................................................... 38 
Research Questions ....................................................................................................................... 38 
Methodology and Research Design  ............................................................................................ 39 
Phase I: Identifying Fiscal Expenditure Patterns ..................................................................... 39 
Phase II: Calculating Efficiency .................................................................................................. 39 
Summary of Phase II ................................................................................................................... 41 
vii 
 
Sources of Data .............................................................................................................................. 42 
Considerations for Study Model .................................................................................................. 43 
Identification of Variables for Analysis ..................................................................................... 43 
Preliminary Input and Output Variables .................................................................................. 44 
Summary ......................................................................................................................................... 46 
 
CHAPTER 4  RESEARCH FINDINGS: PHASE I ............................................................................... 48 
Introduction ..................................................................................................................................... 48 
Executive Summary of Phase I Findings ....................................................................................... 48 
Phase I Findings ............................................................................................................................... 56 
Schools not Included in Analysis ............................................................................................... 56 
Independent Variables ............................................................................................................... 58 
Descriptive Statistics: Overall Per-Pupil Expenditures ........................................................... 58 
Descriptive Statistics: Main In$ite Function Categories ........................................................ 60 
Summary of Descriptive Data for Main In$ite Categories ..................................................... 67 
Descriptive Data for Instruction In$ite Subcategories and Variables .................................. 68 
Descriptive Data for Face-To-Face Teaching Variables ....................................................... 70 
Descriptive Data for Classroom Materials Subcategory and Variables ............................. 74 
Summary of Descriptive Data for Instruction Subcategories and Variables  ...................... 79 
Descriptive Data for Instructional Support Subcategories and Variables ........................... 80 
  Descriptive Data for Pupil Support Subcategory and Variables  ......................................... 81 
  Descriptive Data for Teacher Support Subcategory and Variables ..................................... 87 
Summary of Descriptive Data for Instructional Support Subcategories  ............................. 97 
Descriptive Data for Operations Subcategories and Variables  ............................................ 98 
Summary of Descriptive Data for Operations Subcategories and Variables  .................... 106 
Descriptive Data for Leadership Subcategories and Variables ........................................... 107 
Summary of Descriptive Data for Leadership Subcategories and Variables  .................... 110 
   Summary of Descriptive Statistics by School Level and Fiscal Year  ...................................... 110 
 
CHAPTER 5  RESEARCH FINDINGS- PHASE II ............................................................................ 112 
Summary of Phase I Results Informing Phase II Research Methods .................................... 112 
Application of Data Envelopment Analysis: Middle Schools  ................................................ 112 
Analysis of Exogenous Variables: Middle Schools  ............................................................... 113 
Selection of Output Variables: Middle Schools  .................................................................... 114 
Selection of Input Variables: Middle Schools  ....................................................................... 117 
Application of Data Envelopment Analysis: Middle Schools  .............................................. 120 
  Impact of exogenous variables and socioeconomic status on efficiency scores  ........... 123 
  Relationships between Efficiency and Expenditure Patterns: Middle Schools .............. 125 
Relationships between Efficiency and Expenditure Patterns on Instruction: Middle 
School  .................................................................................................................................. 127 
Relationships between Efficiency and Expenditure Patterns on Instructional Support: 
Middle School  ..................................................................................................................... 132 
Relationships between Efficiency and Expenditure Patterns on Operations: Middle 
School  .................................................................................................................................. 137 
viii 
 
Relationships between Efficiency and Expenditure Patterns on Leadership: Middle 
School  .................................................................................................................................. 140 
Data Envelopment Analysis Results Summary: Middle Schools ......................................... 142 
Application of Data Envelopment Analysis: High Schools ................................................... 143 
  Analysis of Exogenous Variables: High Schools ................................................................... 144 
  Selection of Output Variables: High Schools ....................................................................... 147 
  Selection of Input Variables: High Schools .......................................................................... 148 
  Application of Data Envelopment Analysis: High Schools ................................................. 150 
Relationships between Efficiency and Expenditure Patterns: High Schools .............. 153 
Relationships between Efficiency and Expenditure Patterns on Instruction: High 
School  .................................................................................................................................. 156 
Relationships between Efficiency and Expenditure Patterns on Instructional Support: 
High School .......................................................................................................................... 162 
Relationships between Efficiency and Expenditure Patterns on Operations: High 
School ................................................................................................................................... 167 
Relationships between Efficiency and Expenditure Patterns on Leadership: High 
School ................................................................................................................................... 171 
  Data Envelopment Analysis Results Summary: High Schools ........................................... 172 
 
CHAPTER 6  SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS .................................. 175 
    Phase I Results Summary & Conclusions .................................................................................. 175 
Differences in Expenditure Levels & Patterns over the Three Study Years ...................... 176 
Differences in Expenditure Levels & Patterns between Middle & High Schools ............. 179 
Phase II Results Summary & Conclusions ................................................................................. 180 
Relationship between Efficiency and School Size ................................................................. 182 
Spending Patterns of High Efficiency Schools ....................................................................... 183 
Spending Patterns of Average and Low Efficiency Schools ................................................. 185 
Other Conclusions ........................................................................................................................ 187 
Recommendations for Further Study ........................................................................................ 188 
 
APPENDIX A MIDDLE SCHOOLS INCLUDED IN THE STUDY ..................................................... 191 
 
APPENDIX B HIGH SCHOOLS INCLUDED IN THE STUDY .......................................................... 192 
 
APPENDIX C RELATIVE EFFICIENCY SCORES FOR EACH MIDDLE SCHOOL DECISION- 
MAKING UNIT (ANONYMIZED) ............................................................................ 193 
 
APPENDIX D    RELATIVE EFFICIENCY SCORES FOR EACH HIGH SCHOOL DECISION- 
MAKING UNIT (ANONYMIZED) ............................................................................ 201 
 
APPENDIX E  RELATIVE EFFICIENCY SCORES FOR EACH MIDDLE SCHOOL DECISION- 
MAKING UNIT WITH INPUT-OUTPUT CONTRIBUTION WEIGHTS    
(ANONYMIZED) ...................................................................................................... 207 
 
ix 
 
APPENDIX F  RELATIVE EFFICIENCY SCORES FOR EACH HIGH SCHOOL DECISION- 
MAKING UNIT WITH INPUT-OUTPUT CONTRIBUTION WEIGHTS    
(ANONYMIZED) ...................................................................................................... 211 
 
REFERENCES ...................................................................................................................................... 214 
 
VITA .................................................................................................................................................... 228 
 
 
 
 
 
 
 
 
  
 
  
x 
 
LIST OF TABLES 
Table 3.1 Possible In$ite Variables Considered in Study Model and Function Categories .. 45 
Table 3.2 Possible Input and Output Variables Considered in Study Model ....................... 46 
Table 4.1 Mean Percent of Per-Pupil Expenditures for each of the Main In$ite Categories 
by Fiscal Year and School Level ............................................................................. 50 
Table 4.2 Mean Percent of Per-Pupil Expenditures for each of the Subcategories and  
Variables in the Main In$ite Category of Instruction by Fiscal Year and School 
Level ...................................................................................................................... 51 
Table 4.3 Mean Percent of Per-Pupil Expenditures for each of the Subcategories and  
Variables in the Main In$ite Category of Instructional Support by Fiscal Year and 
School Level .......................................................................................................... 54 
Table 4.4 Mean Percent of Per-Pupil Expenditures for each of the Subcategories and  
Variables in the Main In$ite Category of Operations by Fiscal Year and School 
Level ...................................................................................................................... 55 
Table 4.5 Mean Percent of Per-Pupil Expenditures for each of the Subcategories and  
Variables in the Main In$ite Category of Leadership by Fiscal Year and School 
Level ...................................................................................................................... 56 
Table 4.6 Descriptive Statistics for Total Per-Pupil Expenditures Overall and by level FY06,  
FY07 & FY08 Combined ......................................................................................... 59 
Table 4.7 In$ite Variables Included in Study Model and Function Categories ..................... 61 
Table 4.8 Per-Pupil Expenditures for the Main In$ite Category of Instruction by Fiscal Year  
and School Level ................................................................................................... 62 
Table 4.9 Per-Pupil Expenditures for the Main In$ite Category of Instructional Support by  
Fiscal Year and School Level.................................................................................. 63 
Table 4.10 Per-Pupil Expenditures for the Main In$ite Category of Operations by Fiscal Year  
and School Level ................................................................................................... 65 
Table 4.11 Per-Pupil Expenditures for the Main In$ite Category of Leadership by Fiscal Year  
and School Level ................................................................................................... 66 
Table 4.12 Per-Pupil Expenditures for the In$ite Subcategory of Face-To-Face Teaching by  
Fiscal Year and School Level.................................................................................. 69 
Table 4.13 Per-Pupil Expenditures for the In$ite Variable of Instructional Teachers by Fiscal  
Year and School Level ........................................................................................... 70 
Table 4.14 Per-Pupil Expenditures for the In$ite Variable of Substitutes by Fiscal Year and  
School Level .......................................................................................................... 72 
Table 4.15 Per-Pupil Expenditures for the In$ite Variable of Instructional Paraprofessionals  
by Fiscal Year and School Level ............................................................................. 73 
Table 4.16 Per-Pupil Expenditures for the In$ite Subcategory of Classroom Materials by  
Fiscal Year and School Level.................................................................................. 75 
Table 4.17 Per-Pupil Expenditures for the In$ite Variable of Pupil-Use Technology &  
Software by Fiscal Year and School Level ............................................................. 76 
Table 4.18 Per-Pupil Expenditures for the In$ite Variable of Instructional Materials, Trips &  
Supplies by Fiscal Year and School Level .............................................................. 78 
 
xi 
 
Table 4.19 Per-Pupil Expenditures for the In$ite Subcategory of Pupil Support by Fiscal Year  
and School Level ................................................................................................... 80 
Table 4.20 Per-Pupil Expenditures for the In$ite Variable of Guidance & Counseling by Fiscal  
Year and School Level ........................................................................................... 82 
Table 4.21 Per-Pupil Expenditures for the In$ite Variable of Library & Media by Fiscal Year  
and School Level ................................................................................................... 84 
Table 4.22 Per-Pupil Expenditures for the In$ite Variable of Extracurricular by Fiscal Year  
and School Level ................................................................................................... 85 
Table 4.23 Per-Pupil Expenditures for the In$ite Variable of Student Health & Services by  
Fiscal Year and School Level.................................................................................. 86 
Table 4.24 Per-Pupil Expenditures for the In$ite Subcategory of Teacher Support by Fiscal  
Year and School Level ........................................................................................... 88 
Table 4.25 Per-Pupil Expenditures for the In$ite Variable of Curriculum Development by  
Fiscal Year and School Level.................................................................................. 89 
Table 4.26 Per-Pupil Expenditures for the In$ite Variable of In-Service, Staff Development &  
Support by Fiscal Year and School Level ............................................................... 91 
Table 4.27 Per-Pupil Expenditures for the In$ite Subcategory of Program Support by Fiscal  
Year and School Level ........................................................................................... 92 
Table 4.28 Per-Pupil Expenditures for the In$ite Variable of Program Management by  
Fiscal Year and School Level.................................................................................. 94 
Table 4.29 Per-Pupil Expenditures for the In$ite Variable of Therapists, Psych, Eval, Pers Att.  
& Soc Workers by Fiscal Year and School Level .................................................... 96 
Table 4.30 Per-Pupil Expenditures for the In$ite Subcategory of Non-Instructional Pupil  
Services by Fiscal Year and School Level ............................................................... 99 
Table 4.31 Per-Pupil Expenditures for the In$ite Variable of Transportation by Fiscal Year  
and School Level ................................................................................................. 100 
Table 4.32 Per-Pupil Expenditures for the In$ite Variable of Food Service by Fiscal Year and  
School Level ........................................................................................................ 102 
Table 4.33 Per-Pupil Expenditures for the In$ite Variable of Safety by Fiscal Year and School  
Level .................................................................................................................... 103 
Table 4.34 Per-Pupil Expenditures for the In$ite Subcategory of Facilities by Fiscal Year and  
School Level ........................................................................................................ 105 
Table 4.35 Per-Pupil Expenditures for the In$ite Variable of Principals & Assistant Principals  
by Fiscal Year and School Level ........................................................................... 108 
Table 4.36 Per-Pupil Expenditures for the In$ite Variable of School Office by Fiscal Year and  
School Level ........................................................................................................ 109 
Table 5.1 Correlation Matrix for Accountability Variables Relative to the Potential Output  
Variables for Student Achievement for Middle Schools ..................................... 115 
Table 5.2 Correlation Matrix for Exogenous Variables for Possible Inclusion As  
Uncontrolled Inputs in the DEA Model for Middle Schools................................ 116 
Table 5.3 Correlation Matrix of Output Variables for Possible Inclusion in the DEA Model  
for Middle Schools .............................................................................................. 117 
Table 5.4 Correlation Matrix for Input Variables for Possible Inclusion in DEA Model for  
Middle Schools .................................................................................................... 118 
xii 
 
Table 5.5 Summary of Variables Used in the Data Envelopment Analysis Model for Middle  
Schools ................................................................................................................ 120 
Table 5.6 Descriptive Data for Efficiency Scores Relative to Fiscal Year for Nevada Middle  
Schools ................................................................................................................ 124 
Table 5.7 Descriptive Data for Efficiency Scores Relative to School Size for Nevada Middle  
Schools ................................................................................................................ 124 
Table 5.8 Descriptive Data for Reading and Math Proficiency Relative to Efficiency Groups  
for Nevada Middle Schools ................................................................................. 125 
Table 5.9 Overall Per-Pupil Expenditures for Nevada Middle Schools by Efficiency  
Group .................................................................................................................. 126 
Table 5.10 Per-Pupil Expenditures for Nevada Middle Schools for Main In$ite Categories by  
Efficiency Group .................................................................................................. 128 
Table 5.11 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Face-To-Face Teaching and Its Included Variables by Efficiency Group ............. 130 
Table 5.12 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Classroom Materials and Its Included Variables by Efficiency Group ................ 131 
Table 5.13 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Pupil Support and Its Included Variables by Efficiency Group ........................... 133 
Table 5.14 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Teacher Support and Its Included Variables by Efficiency Group ....................... 135 
Table 5.15 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Program Support and Its Included Variables by Efficiency Group ...................... 137 
Table 5.16 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Non-Instructional Pupil Services and Its Included Variables by Efficiency  
Group .................................................................................................................. 138 
Table 5.17 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
Facilities and Its Included Variables by Efficiency Group ................................... 140 
Table 5.18 Per-Pupil Expenditures for Nevada Middle Schools for the In$ite Subcategory of  
School Management and Its Included Variables by Efficiency Group ................ 141 
Table 5.19 Correlation Matrix for Accountability Variables Relative to the Potential Output  
Variables for Student Achievement for High Schools ......................................... 145 
Table 5.20 Correlation Matrix for Exogenous Variables for Possible Inclusion As  
Uncontrolled Inputs in the DEA Model for High Schools .................................... 146 
Table 5.21 Correlation Matrix of Output Variables for Possible Inclusion in the DEA Model  
for High Schools .................................................................................................. 147 
Table 5.22 Correlation Matrix for Input Variables for Possible Inclusion in DEA Model for  
High Schools ........................................................................................................ 149 
Table 5.23 Summary of Variables Used in the Data Envelopment Analysis Model for High  
Schools ................................................................................................................ 150 
Table 5.24 Descriptive Data for Efficiency Scores Relative to Fiscal Year for Nevada High  
Schools ................................................................................................................ 152 
Table 5.25 Descriptive Data for Efficiency Scores Relative to School Size for Nevada High  
Schools ................................................................................................................ 153 
 
xiii 
 
Table 5.26 Descriptive Data for Reading and Math Proficiency Relative to Efficiency Groups  
for Nevada High Schools ..................................................................................... 154 
Table 5.27 Overall Per-Pupil Expenditures for Nevada High Schools by Efficiency  
Group .................................................................................................................. 155 
Table 5.28 Per-Pupil Expenditures for Nevada High Schools for Main In$ite Categories by  
Efficiency Group .................................................................................................. 157 
Table 5.29 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Face-To-Face Teaching and Its Included Variables by Efficiency Group ............. 158 
Table 5.30 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Classroom Materials and Its Included Variables by Efficiency Group ................ 160 
Table 5.31 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Pupil Support and Its Included Variables by Efficiency Group ........................... 164 
Table 5.32 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Teacher Support and Its Included Variables by Efficiency Group ....................... 165 
Table 5.33 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Program Support and Its Included Variables by Efficiency Group ...................... 167 
Table 5.34 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Non-Instructional Pupil Services and Its Included Variables by Efficiency  
Group .................................................................................................................. 169 
Table 5.35 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
Facilities and Its Included Variables by Efficiency Group ................................... 170 
Table 5.36 Per-Pupil Expenditures for Nevada High Schools for the In$ite Subcategory of  
School Management and Its Included Variables by Efficiency Group ................ 172 
  
1 
 
CHAPTER 1 
INTRODUCTION 
The phrase “bang for the buck” originally referring to U.S. Defense spending in the 
1950s, literally getting the biggest explosions for the least expenditure, has evolved as an 
idiom for getting the most for one’s money (Gulland & Hinds-Howell, 2001).  Efficiency can 
be defined as obtaining the maximum output given the current level of inputs. Where to get 
the most “bang for the buck” in public education, however, has continually eluded school 
finance researchers (Odden et al., 2008).  Now more than ever, measuring schools’ 
performance, efficiency, and production in relation to expenditures have become more 
pressing issues in school finance (Cooper, Seiford, & Zhu, 2004).  There are a number of 
factors contributing to the rise in and urgency of efficiency research in education.  Increased 
regulation, oversight, and sanctions resulting from the No Child Left Behind Act have placed 
new, added strains on state and local capacity and funding (Pinkerton, Scott, Buell & Kober, 
2004).   Although falling student enrollment in the 1980’s allowed per-student expenditure 
to rise faster than total spending, by the early 1990’s this had reversed, increasing the fiscal 
difficulty for schools as citizens and voters inevitably become more concerned about costs 
and the returns on investments in public education (Hanushek & Rivkin, 1997; Miles & 
Darling-Hammond, 1998).   
 
Background 
Since the study Equality of Educational Opportunity (Coleman, 1966), often referred to 
as the Coleman Report, which asserted that the majority of school factors had little effect 
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on student achievement when the socioeconomic background of the students is taken into 
account, researchers in public school finance have grappled with various conceptual 
approaches, different research methods, and conflicting findings to build an understanding 
of what works in schools (Coleman, 1968).  Beginning with the mindset that the amount of 
spending in education was not relevant to increasing student achievement, researchers 
explored the issue of equity in fiscal resource allocation (Burbules, Lord, & Sherman, 1982; 
Iatarola & Stiefel, 2003; Lianides, 2006; Rodriguez, 2004; Vesely, 2005).  It was argued that 
funding formulas following a model of vertical equity, which provides equitable quantities 
of resources based on the varying need of specific student populations, may contribute to 
higher levels of fiscal equity for at-risk student populations (Gates, 2005).  Of the 50 states, 
only 5 have not yet faced a lawsuit challenging the constitutionality of education funding:  
Delaware, Hawaii, Mississippi, Nevada, and Utah (National Access Network, 2010b).  Since 
1989, twenty-one plaintiff cases have been victorious in adequacy suits against states 
(National Access Network, 2010a).  Still, after extensive research, litigation, and legislation, 
equity of spending has failed to materialize fully and has still failed to equalize achievement 
for all students (Odden, 2004). 
By the 1990’s, following A Nation At Risk (1984) and growing demand for greater school 
accountability, concerns regarding adequacy of funding had moved to the forefront of fiscal 
expenditure discussions (Conley & Picus, 2003; Gates, 2005; Odden, Archibald, Ferminick, & 
Gross, 2003).  One reaction to A Nation at Risk noted an assumption about the mutual 
exclusivity of equity and excellence, fearing the mediocrity of equity (Goldberg, 1984; 
Rodriguez, 2004).  Following the pattern of equity reform, litigation sought to define what 
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was sufficient to fulfill legal duty under the states’ constitutions’ education clauses, which 
varied greatly from state to state (Hanushek & Koret Task Force on K-12 Education, 2006). 
The quantity of adequacy studies producing conflicting and inconclusive results sparked 
significant debate whether additional resources could positively affect student 
achievement.  Hanushek (1994) conducted a seminal work in education finance research 
completing a meta-analysis and concluded that additional resources could not be shown to 
improve student achievement, only to be conflicted by a firestorm of studies that found at 
least some positive relationships between student outcomes and each of the types of 
educational resource inputs studied, including: per-pupil expenditure, teacher experience, 
teacher education, teacher salary, pupil-teacher ratio, administrative inputs, and facilities 
(Achilles, 1996; Ferguson, 1991; Hanushek et al, 1994; Hanushek, 1997; Hedges, Laine, & 
Greenwald, 1994).  These authors highlighted the real issue at hand, which was that instead 
of asking how much money is being spent, researchers ought to be asking how education 
spends what it has (Hanushek, 2006). 
One issue with many previous school finance studies is the reliance on district-level 
data.  There is significantly less known about the efficiency and effects of fiscal expenditures 
and resource allocation patterns at the school level, primarily due to the difficulty in 
obtaining school-level data (Hartman, Bolton, & Monk, 2000; Mangan, 2007; Odden et al., 
2003).  The centralization of spending at the district level hampers the ability of 
stakeholders and researchers to account for spending and determine efficiency; few 
principals can specify within 20% the total operating budget for their individual school 
(Guthrie, 2007).  Because expenditures at the district or state level are frequently shared 
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among schools, it is difficult to capture all these spending streams and compare spending 
from school to school, with data in some districts capturing as little as one-third of the 
dollars actually spent in the school ((Miller, Roza, & Swartz, 2005).  Thus, although data 
collection is easier at the state or district levels; as Picus (2000) suggests, if researchers 
better understood how much was spent at the school or student level, they could more fully 
understand the relationship between money and student achievement.  This observation 
has significant implications for researchers seeking to further the body of knowledge in 
school finance efficiency studies. 
As Hanushek & Koret Task Force on K-12 Education (2006)  observed, “The big hole in 
the adequacy logic is the assumption that districts now use their resources strategically to 
benefit children and will use new resources to do so in the future” (p. 236).  With the 
passage and subsequent implementation of the No Child Left Behind Act (NCLB), increased 
accountability for student achievement continues to be placed on schools.  Constituencies 
also want to know what they are getting for their expenditure of funds, identifying the 
relationships between what goes in and what comes out of the system (Chambers, 1999).  
Hanushek & Koret Task Force on K-12 Education (2006) observed that the natural extension 
of the standards and accountability movement is to assess why student achievement may 
be low.  With increasing enrollment beginning in the 1990s coupled with stagnant 
educational spending, the fiscal difficulty for schools stiffened as voters became more 
concerned about costs and the returns on investments in public education (Hanushek & 
Rivkin, 1997; Miles & Darling-Hammond, 1998).  Adding to the concern, most states and 
school districts also face reduced revenue growth and tighter budgets, with state 
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government budgets even more stretched because they have assumed increased fiscal 
responsibility for funding education (Picus, 2004).  Several reasons exist explaining why 
resource use has become more central to the school finance agenda:  modest 
improvements in student results despite significant increases in real dollars; the push of 
state standards-based education reform and improved student performance, increasing 
fiscal productivity; the shift of school finance from equity to adequacy; and the emergence 
of new, more detailed, disaggregated data sets allowing more in-depth analyses of the links 
between spending and student achievement (Odden et al., 2008).     
 
Statement of the Problem 
There is limited understanding of the connections between school-based resource 
allocation decisions, efficiency of those fiscal allocations, and student achievement 
outcomes.  After reviewing the literature in the area of school finance and resource 
allocation, it has been demonstrated that the quantity of available resources may not be 
the determining factor in increasing student achievement (Hanushek & Rivkin, 1997).  While 
adequate funding may continue to be a consideration, the manner in which education 
dollars are spent has risen to prominence as a critical factor (Odden et al., 2003).  As 
outlined by Odden & Archibald (2000), reallocation of funds and resources can have a 
positive effect on student achievement outcomes.  In addition, “If policymakers knew with 
greater precision for what activities school resources were actually employed and could 
systematically link resources to results, the consequence might well be greater (a) 
knowledge regarding schooling and progress toward an ‘education production function,’ (b) 
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distributional equity of educational resources, and (c) opportunity for informed public 
discussion of education” (Guthrie, 2007, p. 1).   
 
Purpose of the Study 
The purpose of this study was to identify school-based fiscal expenditure patterns 
among secondary schools in the state of Nevada, compare the relative efficiency of 
secondary schools in Nevada, and determine the relationships of those patterns to student 
achievement outcomes over a three year period using school-level data.  
 
Research Questions 
In alignment with the purpose of this study and the review of the extant literature, the 
research questions for this study were as follows: 
1. What are the fiscal expenditure patterns for Nevada secondary schools? 
2. What are the fiscal expenditures patterns among the most efficient and least 
efficient secondary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement?  
 
Conceptual Framework 
 The two main conceptual frameworks used in this study, technical efficiency and the 
impact of harsh educational environments are based on the body of literature connecting 
fiscal spending patterns and resource allocations to educational outcomes. With the 
increased accountability of NCLB and public demand for increased educational production 
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in a time of shrinking educational budgets, it is vital to consider the efficiency of school-level 
fiscal expenditures (Pinkerton, Scott, Buell & Kober, 2004). 
 The concept of technical efficiency was originally introduced by Farrell (1957) and was 
further developed by Charnes, Cooper, & Rhodes (1978) and Fare, Grosskopf, & Weber 
(1989) incorporating the input and output data for each decision-making unit.  Technical 
efficiency can be calculated by determining the ratio of the smallest input in a comparison 
set of decision making units with the same output profile to the actual input of the unit 
(Stone, 2002).  In consideration of schools as decision-making units, which possess multiple 
input and output variables, technical efficiency compares the set of outputs (output vector) 
of a unit to the set of inputs (input vector) of a comparison set of schools with similar 
output vectors; thus, individual input ratios are weighted by the contribution each input 
makes to aggregate outputs (Ruggiero, 1996).  Since the actual relationship between inputs 
and outputs in education is unknown and cannot be adequately determined, comparisons 
of schools as decision making units are measured in terms of relative efficiency, comparing 
the relationship between a decision making unit’s (DMU’s) inputs and outputs to those of 
similar DMUs (Engert, 1995). 
 One consideration of applying a technical efficiency approach to schools as DMUs is that 
schools facing a “harsh environment may not be able to provide the same level of services 
as a DMU facing a more favorable environment for the same level of inputs.” (Ruggiero, 
1996, p. 499).  Coleman et al. (1966) noted the similarity in student achievement at 
different schools when the socioeconomic background of the students is taken into 
account.   Without controlling for these exogenous environmental variables, the impact of 
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the environment will be incorrectly interpreted as a source of technical efficiency (Ruggiero, 
1996).  Therefore, when calculating efficiency, this study incorporated exogenous variables 
to account for environmental conditions at the school, thus accounting for these differences 
without incorrectly interpreting them as a result of technical inefficiency. 
In addition to considering the relative and technical efficiency of schools, it is clear 
that certain resource indicators have an effect on student achievement while others do not 
(Achilles, 1996; Hanushek, 1997; Odden et al., 2003; Odden, 2004; Wenglinsky, 1997).  
Based on the findings of researchers, Odden et al. (2003) created a framework that allowed 
districts to evaluate school spending consisting of research-based resource indicators that 
were found to have an effect on student achievement.  This framework uses a combination 
of Chambers' (1999) Resource-Cost Model (RCM) and Fowler's (2001) Downward 
Accounting Extension (DAE) which advocates pushing the relevant fiscal data from the 
district level to the school level. 
 
Summary of Methodology 
This study utilized a micro-level economic approach to analyze school level efficiency 
using Data Envelopment Analysis (DEA).  In consideration of the different approaches to 
research in the area of public school finance, DEA possesses properties that make it a solid 
fit for education research (Chalos & Cherian, 1995; O’Hora-Weir, 1998; Pai, 2004; Ruggerio 
1996).  Used with increasing frequency over the last decade to measure efficiency, DEA is a 
non-parametric method of modeling.  Unlike production functions and cost functions, DEA 
has been utilized to adequately assess the relative efficiency of non-profit institutions such 
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as schools and hospitals since it can accommodate any variety of input and output variables 
(Athanassopoulos & Curram, 1996). 
Developed by Charnes, Cooper, and Rhodes (1978) and based on work by Farrell (1957), 
DEA is often used to compare decision-making units (DMUs) within an organization to 
determine the relative efficiency of each unit and means for improving performance 
(Athanassopoulos & Curram, 1996; Charnes et al., 1978; Farrell, 1957; E. Thanassoulis, 
Dyson, & Foster, 1987).  Aside from recent developments in computing and software 
applications that can easily compute the DEA calculations, there are a number of reasons 
for its rise to prominence.  First, DEA, unlike cost functions and production functions, can 
incorporate multiple input and output variables simultaneously (Athanassopoulos & 
Curram, 1996; Hendricks & Singhal, 1997).  This precludes researchers from having to 
construct multiple single measure production functions or cost functions to explain the 
multiple inputs and outputs of schools.  Second, based on the needs of the field and the 
research situation, the model can accommodate either minimizing inputs while keeping 
outputs constant, or maximizing outputs given constant inputs (Hendricks & Singhal, 1997).  
Third, in contrast to parametric methods previously discussed, DEA constructs a frontier 
model based on observed inputs and outputs in the sample (Chu, Liu, & Romeis, 2002) as 
opposed to comparing DMUs to an average function or regression (Athanassopoulos & 
Curram, 1996; Robst, 2001).  This results in estimates and ranks that are more accurate than 
those offered by regression analysis because it estimates them with reference to efficient or 
boundary performance rather than average performance, thus, efficiency is based on the 
most efficient school rather than the estimated average.  Fourth, applied properly, DEA can 
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be used to approximate input targets for inefficient schools, deduced directly from the 
optimal solution to the model (Fried, Lovell, & Schmidt, 1993; E. Thanassoulis & Dunstan, 
1994; E. Thanassoulis, 1993).  Finally, using “Window Analysis” which compares multiple 
years of data simultaneously, DEA can also be used to investigate issues relating to 
efficiency over time (Athanassopoulos & Curram, 1996; Bowlin, 1987). 
Despite its strengths, DEA does have its drawbacks.  Although many of these can be 
avoided through careful identification of variables and data collection methods, one would 
be remiss not to consider the inherent issues.  One is to avoid multi-collinearity of variables 
which can cause a disproportionate number of DMUs to lie at or near the frontier, thus 
over-identifying the number of efficient schools.  This can be avoided by developing a 
correlation matrix to eliminate highly correlated variables prior to analysis (Stiefel, 
Rubenstein, Schwartz, & Zabel, 2005).  In addition, DEA makes no accommodations for 
inexplicable variations or “noise” which can be a limitation of the approach, so when 
selecting the input and output variables, they must accurately account for and reflect the 
relative ability of students, family background of students, and overall effectiveness of each 
school, regardless of students’ ability level (Cooper et al., 2004; Sengupta, 1996; Zhu & 
Cook, 2007).  Finally, inclusion of too few DMUs or too many variables can result in an over 
identification of efficient DMUs (Thompson, Dharmapala, Gatewood, Macy, & Thrall, 1996). 
 
Sources of Data 
The data for this study was derived from two publicly available databases for the 
secondary schools in the state of Nevada.  Publicly available In$ite downward accounting 
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extension (DAE) data comprised of five categories and thirty-two sub-functions was used to 
capture school-level fiscal expenditure patterns (EDmin, 2009).  Generated using software 
developed by EDmin (2009), the five main categories include: Instruction, Instructional 
Support, Operations, Other Commitments, and Leadership.   
The second publicly available database utilized includes school-level accountability, 
demographic, and achievement data collected by the Nevada Department of Education and 
made available through its accountability web portal, (http://www.nevadareportcard.com). 
 
Definition of Terms 
Allocative Efficiency – The production of the ‘best’ or optimal combination of outputs by  
means of the most efficient combination of inputs (Pearce & Shaw, 1992). 
Average Cost – Cost per unit of output, where the cost of all inputs are included (Pearce &  
Shaw, 1992). 
Data Envelopment Analysis – a linear programming technique that constructs a non- 
parametric efficiency frontier that envelops all the decision-making units in the analysis.  
It is used to empirically measure productive efficiency of decision making units or DMUs 
(Stiefel et al., 2005). 
Decision-Making Unit – any entity that is to be evaluated in terms of its abilities to convert  
inputs into outputs (Cooper et al., 2004). 
Downward Accounting Extension – extending district-level approaches of recording and  
reporting expenditures down to the school level by function, object, and program 
(Hartman, Bolton, & Monk, 2000). 
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Efficiency – The ratio of output to input in any system (Cooper et al., 2004). 
Exogenous – Variable where the changes originate from causes outside the scope of a given  
Model (Oxford University Press, 2002). 
Efficiency Frontier – The cost-efficiency curve representing combinations of outputs  
produced at lowest cost when inputs are used in a technically efficient manner (Stiefel 
et al., 2005). 
Fiscal Expenditure Patterns – fiscal data identifying expenditures by function and program. 
Horizontal Equity – Fairness or justice in the treatment of individuals in similar  
circumstances.  The principle that like-individuals should be treated in a like economic 
manner (Pearce & Shaw, 1992). 
Optimal Output – Output combination which would be chosen by consumers in perfect  
markets to prices which reflect true costs of production (Pearce & Shaw, 1992). 
Pareto Efficiency – Situation when inputs and outputs are allocated in such a way that no  
reallocation can make anyone better off without making at least one other person 
worse off  (Pearce & Shaw, 1992). 
Percent ESL/bilingual – The number of students eligible for services through the English  
as a second language program or a bilingual program (Odden et al., 2003). 
Percent Low Income – The percent of enrolled students eligible for the federal free- and  
 reduced – price lunch program (Odden et al., 2003). 
Percent Special Education – The percent of students in the school with an Individual  
 Education Program (IEP) (Odden et al., 2003). 
Professional Development Expenditures Per Teacher - Calculated by dividing a school’s  
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total expenditures for professional development by the total number of licensed 
teachers, which will include mentors and instructional facilitators (Odden et al., 2003). 
Pupil Support – An expenditure variable comprised of the cost for guidance/counseling,  
library/media, extracurricular activities, and student health services (EdMIN.com, 2008). 
Regular Class Size – The size of the regular-education, self contained classroom (Odden et  
al., 2003). 
Relative Efficiency – Based on the observed performances of other units, no inputs or  
outputs can be improved without worsening some of its other inputs or outputs (Cooper 
et al., 2004). 
Scale Efficiency – Reductions in the average cost of a product in the long run, resulting from  
an expanded level of output (Pearce & Shaw, 1992). 
School Unit Size – The student enrollment of each instructional unit within a school  
 building (Odden et al., 2003). 
Technical Efficiency – The efficient combination of inputs which produces output at the  
least opportunity cost (Pearce & Shaw, 1992).  
Vertical Equity – Justice or fairness in the treatment of individuals in different  
circumstances (Pearce & Shaw, 1992). 
X-Efficiency – A situation in which total costs are not minimized because the actual output  
from given inputs is less than the maximum feasible level.  X-efficiency is a direction 
function of monopoly or market power in which competitive pressures are weakened 
(Pearce & Shaw, 1992). 
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Assumptions 
One primary assumption of this study was that all of the data collected and reported by 
In$ite was accurately reported by schools and that In$ite had properly distributed the 
expenditures into the correct expenditure categories.  Similarly, the assumption was made 
that the accountability, demographic, and achievement data reported by the State of 
Nevada on (http://www.nevadareportcard.com) is accurate and that any irregularities in 
the data did not have a meaningful effect on the results generated in this study. 
Additionally, it was assumed that each school operates within a unique educational 
environment and that consideration of exogenous environmental variables had to be made 
in the study methodology. 
 
Limitations and Delimitations 
The following limitation and delimitations should be considered when reviewing the 
results of this study: 
1. The fiscal expenditure categories used in this study were limited to the categories 
identified in the In$ite database. 
2. This study did not consider other non-fiscal resource allocation variables that may 
affect allocative efficiency. 
3. This study did not attempt to capture and re-distribute district-level expenditures to 
schools as part of the model. 
4. Data Envelopment Analysis (DEA) was used to compare efficiency of DMUs among 
each other and was not compared to any outside DMUs or data. 
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5. The application of DEA was used to evaluate fiscal expenditure patterns and not to 
rank order the schools. 
6. The fiscal expenditure data did not include bond monies allocated specifically for the 
building of new schools and refurbishing of existing, older schools. 
7. This study did not investigate the possible influence of any local contextual 
conditions or any other micro-level qualitative inputs. 
8. Funds generated at the school level were not included in this study. 
 
Significance of the Study 
After reviewing the extant literature in school finance adequacy, equity, and efficiency, 
the overarching question this study explored is the following:  What are the effects of 
school-level fiscal expenditures on student achievement?  `If policymakers knew with greater 
precision for what activities school resources were actually employed and could 
systematically link resources to results, the consequence might well be greater (a) 
knowledge regarding schooling and progress toward an “education production function,” 
(b) distributional equity of educational resources, and (c) opportunity for informed public 
discussion of education (Guthrie, 2007).  Informing educational leaders of how schools 
spend their money and the efficiency of those decisions relative to student achievement 
outcomes may assist many schools and districts in making more efficient and effective 
allocation decisions. 
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Summary 
This dissertation is organized into six chapters.  The first chapter is an introduction of 
the study.  Chapter two contains a review of the literature addressing the historical 
background of school finance research; equity, adequacy, and efficiency in spending; 
incorporating risk factors into funding formulas; examining efficiency through effective 
allocation patterns; and measuring efficiency in education through adjusted performance 
measures and regression analysis, production functions, cost functions, and data 
envelopment analysis.  In the third chapter, the research design and methodology are 
described.  Chapter four provides an analysis of the Phase I data and results; chapter five 
provides analysis of the Phase II data and results of the application of data envelopment 
analysis to the enveloped schools.  Chapter six provides a summary of the study, 
conclusions, and recommendations for next steps for practitioners and for further research.  
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CHAPTER 2 
LITERATURE REVIEW 
Introduction 
School finance research in education is, and continues to be an evolving process 
throughout the last fifty years in the United States, as researchers attempt to determine 
adequate levels of spending, equitable methods for allocating funds, accountability of 
funding levels relative to student achievement outcomes, and efficiency of educational 
spending.  As Odden (2004) suggests, research in the 1990’s began with efforts to 
understand how the education dollar is spent, progressing a decade later to track 
educational expenditures at the school level by the educational strategy for which the dollar 
is used. 
The study Equality of Educational Opportunity (1966), often referred to as the Coleman 
Report, asserted that the majority of school factors had little effect on student achievement 
when the socioeconomic background of the students is taken into account.  Conducted in 
response to provisions of the Civil Rights Act of 1964, the Coleman Report sought to explore 
the degree of segregation of minority group students and the relationship to student 
achievement.  As a result of these findings that expenditures were not necessarily a 
predictor of student achievement, for most of the 20th century, the focus of school finance 
research and policy was on establishing ways to fund schools equitably (Coleman, 1968; 
Conley & Picus, 2003). 
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Equity in Spending 
 As part of a natural extension of the War on Poverty, and noting that poor and 
disadvantaged students were not competing well in schools, Serrano v. Priest (1971) was a 
landmark case in the fight for equity in education spending across districts and paved the 
way for other lawsuits to be brought against states by entities pursuing equity in funding 
(Greenbaum, 1971; Hanushek, 1996b).  Serrano v. Priest (1971) found that a property-tax 
based finance system for public schools was unconstitutional because the amount of 
funding going to different districts disproportionately favored the wealthy.  Following 
Serrano, other states were named in equity cases, with the primary intent to redesign state 
finance systems so that they reduce disparities in per pupil property wealth, establishing 
what is termed horizontal equity, and providing additional resources for students with 
special needs and backgrounds, thus establishing what is termed vertical equity (Conley & 
Picus, 2003; Rodriguez, 2004).  It has been argued that funding formulas following a model 
of vertical equity may contribute to higher levels of fiscal equity for at-risk student 
populations (Gates, 2005).  Between 1971 and 1983, 17 state high courts ruled on the 
constitutionality of their state school finance systems, and a number of state finance 
systems were found unconstitutional, including those in Arkansas, California, Connecticut, 
New Jersey, Washington, West Virginia, and Wyoming (Picus, 2004).  
Even after extensive litigation and legislation, equity of spending has failed to 
materialize fully and has still failed to equalize achievement for all students.  High levels of 
disparity in per pupil spending, teacher quality, and vertical equity perpetuate in New York 
City schools (Iatarola & Stiefel, 2003).  Even more troubling, as the percent of racial minority 
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students increases in a state, the funding efforts for that risk factor were reduced (Vesely, 
2005).  No matter how convincing the case for inequities in school outcomes, no evidence 
supports the notion that financing reform will cure these inequities (Hanushek, 1996b).  It is 
unclear whether true equity in education funding can ever be achieved. 
 
Adequacy of Spending 
By the 1990’s, following A Nation At Risk (1984), and growing demand for greater school 
accountability, concerns regarding adequacy of funding had moved to the forefront of fiscal 
expenditure discussions (Conley & Picus, 2003; Gates, 2005; Odden, Archibald, Ferminich, & 
Gross, 2003).  One reaction to A Nation at Risk, noted an assumption about the mutual 
exclusivity of equity and excellence, fearing the mediocrity of equity (Goldberg, 1984; 
Rodriguez, 2004).  Following the pattern of equity reform, litigation sought to define what 
was sufficient to fulfill legal duty under the states’ constitutions’ education clauses, which 
varied greatly from state to state.  Odden (1999) pointed out that the critical educational 
element of a foundation program is the base spending level, the spending base that is 
adequate to fiscally support a program that can teach the average student to standards.  
Once established, there exist four additional elements for funding formulas: adjustments 
for grade-level differences, enhancements for curriculum purposes, adjustments for 
different student needs, and adjustments for different and unique school needs (Odden, 
1999).   
Debate has questioned whether additional resources could positively affect student 
achievement.  A seminal work in education finance research, Hanushek (1997) conducted a 
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meta-analysis and concluded that additional resources could not be shown to improve 
student achievement, noting that only 9% of studies considering the level of teachers’ 
education and 15% of the studies investigating teacher-pupil ratios found positive and 
statistically significant effects on student performance.  A nearly equal 13% of studies 
examined found a negative correlation between teacher-pupil ratios and student 
achievement (Hanushek, 1997).  Only 27% of studies demonstrated a positive and 
statistically significant relationship to student achievement, with 7% even suggesting a 
negative relationship (Hanushek, 1997).   
Other research conflicts with these assertions, finding at least some positive 
relationships between student outcomes and each of the types of educational resource 
inputs studied, including: per-pupil expenditure, teacher experience, teacher education, 
teacher salary, pupil-teacher ratio, administrative inputs, and facilities (Achilles, 1996; 
Hedges, Laine, & Greenwald, 1994).  Effect sizes for smaller classes ranging from .45 to .63 
were demonstrated, with smaller classes having a greater positive effect on minority 
students (Achilles, 1996; Finn & Achilles, 1990).  Hanushek (1997) also noted that, of all the 
inputs studied, stronger teacher test scores are most consistently related to higher student 
achievement, with 37% of studies providing positive and statistically significant effects.   
In response to the need to create more adequate school models, researchers began to 
explore ways to determine the adequacy of spending in schools, relative to standards and 
accountability measures.  Four approaches emerged to determine how much an adequate 
education costs:  (1) The economic cost function approach, (2) generalizing from costs of 
schools that meet performance standards, (3) the effective schoolwide programs or 
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strategies model, and (4) the professional judgment or evidence-based approach (Conley & 
Picus, 2003; Odden et al., 2003; Picus, 2004).  In Arkansas, Maryland, and Washington, the 
professional judgment approach was used to create professional panels to develop 
blueprints for adequate funding in order to achieve state benchmarks in student 
performance (Mangan, 2007; Odden, Picus, & Gretz, 2006; Picus, 2004). 
 Despite these models for adequacy in school funding, issues of adequacy persist in 
school funding formulas even today.  Lawsuits challenging state funding methods have been 
brought in 45 of the 50 U.S. states (Hunter, 2008).  Plaintiffs have won cases against the 
state funding formulas in twenty-six because such states are not providing sufficient funding 
for the adequate education guaranteed by their constitutions (Hanushek & Koret Task Force 
on K-12 Education, 2006; Hunter 2008).  At least thirty-one states were reevaluating their 
school funding formulas as a result of litigation or possible litigation (Hutton, 2005). 
 Although adequacy models have been instrumental in school finance reform, adequacy 
may have run its course.  From the 1970s through 1994, scores on the National Assessment 
of Educational Progress (NAEP) were up slightly in mathematics, almost unchanged in 
reading, and down in science, yet the expenditure per student increased by 7.6% annually 
(Hanushek, 1996a).  Adjusted for increased costs, the increase in real spending rose 2.5% 
annually (Hanushek, 1996b; Odden, 2004).  From 1960 to 1990, real educational 
expenditures per pupil increased by over 200%, with increases occurring in times of 
enrollment growth, decline, and stability (Odden, Monk, Nakib, & Picus, 1995).  As Coate & 
VanderHoff (1999) submitted, “The equalization battles have diverted attention from the 
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central issue of whether our public school systems, which are sheltered from competition, 
use resources efficiently” (p. 98). 
 
Efficiency of Spending 
It is impossible to ignore efficiency issues under the guise of just being concerned about 
equity (Hanushek, 1996).  Hanushek et. al. (2006) scrutinized the adequacy movement, 
citing that it misses the importance of the choices districts make about how they spend 
their money.  “The big hole in the adequacy logic is the assumption that districts now use 
their resources strategically to benefit children and will use new resources to do so in the 
future” (Hanushek et. al, 2006).  With the passage and subsequent implementation of the 
No Child Left Behind Act (NCLB), increased accountability for student achievement 
continues to be placed on schools.  Constituencies also want to know what they are getting 
for their expenditure of funds, identifying the relationships between what goes in and what 
comes out of the system (Chambers, 1999).  Hanushek & Koret Task Force on K-12 
Education (2006) observed that the natural extension of the standards and accountability 
movement is to assess why student achievement may be low.  Whereas falling student 
enrollment in the 1980’s allowed per-student expenditure to rise faster than total spending, 
by the early 1990’s this fortunate situation had ended and reversed, increasing the fiscal 
difficulty for schools, as citizens and voters inevitably become more concerned about costs 
and the returns on investments in public education (Chalos & Cherian, 1995; Duncombe, 
Miner, & Ruggiero, 1997; Hanushek & Rivkin, 1997; Miles & Darling-Hammond, 1998).  
Adding to the concern, most states and school districts also face reduced revenue growth 
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and tighter budgets, with state government budgets even more stretched because they 
have assumed increased fiscal responsibility for funding education (Picus, 2004).  As money 
tightens, dollars will need to be focused selectively on programs and strategies that produce 
high levels of student achievement (Odden et al., 1995).  Thus, it is unlikely that schools can 
find ways to create more individual time for students or more shared planning time for 
teachers without prohibitively raising costs unless they rethink the existing organization of 
resources (Miles & Darling-Hammond, 1998).  Several reasons exist explaining why resource 
use has become more central on the school finance agenda:  modest improvements in 
student results despite significant increases in real dollars; the push of state standards-
based education reform and improved student performance, increasing fiscal productivity; 
the shift of school finance from equity to adequacy; and the emergence of new, more 
detailed, disaggregated data sets allowing more in-depth analyses of the links between 
spending and student achievement (Odden et al., 2008).   
It is already known that resource allocation in education has areas which could be 
improved upon.  The largest portion of increased spending has been used to hire more 
teachers, allowing for reduced class size and pull-out programs; neither strategy has proven 
effective in improving student achievement (Hanushek, 1996; Odden et al., 1995).  Odden 
et al. (1995) also found that about 61% of the teaching staff or teaching time in both 
secondary and elementary schools is focused outside the core academic subjects.    Despite 
the input of a professional panel using a judgment approach to adequately fund schools in 
Arkansas, schools still did not utilize the research-based strategies as recommended, 
including instructional facilitators for teachers and tutoring for students; the state funding 
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model had more than four times as many instructional facilitators embedded in the per 
student foundation formula than were actually found in schools (Mangan, 2007). 
Over the last decade, a number of researchers have highlighted the need for increased 
focus on better resource allocation, and fiscal efficacy (Chambers, 1999; Miles & Darling-
Hammond, 1998; Odden, 1999; Odden, Borman, & Fermanich, 2004).  Although “thorough 
and efficient” clauses in state constitutions have often been interpreted as requiring an 
equitable distribution of resources, they have also been interpreted as addressing the issues 
of quality and effectiveness in schools, as in Somerset Board of Education v. Hombeck (1981) 
where a Maryland court ruled that efficient meant “using the least wasteful means” 
(Anderson, 1996). 
Research on resource allocation and efficiency has been limited for a number of factors.  
Resource use and its relationship with educational “products” are much more complex than 
in the private sector, therefore, because of this complexity, there have been few attempts 
at addressing school efficiency (Anderson, 1996).  Research has, however, revealed limited 
evidence of fiscal allocations yielding greater efficiency.  Anderson (1996) calculated that 
teacher salary is negatively related to efficiency, class size is positively related to efficiency, 
and, in urban schools, the level of education of teachers is positively related to efficiency.  
Thus larger class sizes and younger, well-educated teachers are less costly than smaller 
classes or veteran teachers.  Harter (1999) demonstrated a significant positive relationship 
between spending for teachers' career ladder supplements and achievement in both math 
and reading, even in small amounts of less than $110 per pupil in additional funds.  Harter 
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further showed that both salaries for substitute teachers and support personnel wages 
show a strong negative relationship with student achievement. 
Brent, Sipple, Killeen, & Wischnowski (2004) asserted that cost-effectiveness is little 
understood; a reform is only cost-effective if it provides the best results for a given cost or 
provides a given level of results for the least cost.  With new, more powerful datasets 
emerging, increasing demand for fiscal accountability in connection with student 
achievement, and shrinking funds available to public education, there are both the 
resources and needs more than ever for further research into efficiency of spending.  New 
studies that utilize data that more fully account for school-level spending may find a 
stronger relationship between resources and student outcomes (Miller, Roza, & Swartz, 
2005). 
 
Incorporating Risk Factors into Funding Formulas 
Increasing enrollments of ethnic minorities, English Language Learners (ELL) and special 
education students have further stretched education budgets to meet the unique needs of 
an increasingly diverse student population (U.S. Department of Education, 2004).  Cost 
studies at the district and state levels have exposed these shifts in spending over the last 
thirty years, as well as consistencies in spending patterns over time.  Despite an enrollment 
reduction of five million students from 1970 compared to 1990, total school expenditures 
grew during this time with increased staff costs and lowered pupil-staff ratios accounting 
for much of the growth (Hanushek & Rivkin, 1997).  Another factor contributing to changes 
in spending is the increased allocation of resources directed toward at-risk and special 
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student populations.  Vesely (2005) calculated that funding for at-risk students accounted 
for approximately 40% of the variation in total aid to education from state to state.  In order 
to comply with special education requirements, Monk (1996) found staffing commitments 
to special education areas of the curriculum increased by 55% during the period 1983-1992.  
Odden et al. (1995) confirmed that this increase in spending on special education has 
contributed to the overall increase in expenditures but special education alone does not 
account for the increased expenditures.  The lack of responsiveness of many state funding 
formulas to include weights for these increased risk factors has left schools with the highest 
needs with the least resources (Odden, 2004; Verstegen & Jordan, 2009).  Thus, by further 
exploring the relationship between inputs and outputs, school leaders can improve decision 
making and maximize educational performance. 
 
Efficiency through Effective Allocation Patterns 
 One path researchers have taken to explore the efficiency of schools is to examine the 
effectiveness of various resource allocation patterns and their impact on student 
achievement.  Linking the results of cost studies to practices and structures within schools 
shown to increase student achievement, one begins to approach the concept of efficiency in 
schools.  A significant body of knowledge exists relating state and district resource 
allocation patterns to increased student achievement. 
 Much discourse has surrounded the effectiveness of reduced class sizes on student 
achievement.  Hanushek (1997) argued that research cannot support the effects of lower 
pupil-teacher ratios, demonstrating that while 15% of studies analyzed showed a positive 
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correlation between lower pupil-teacher ratios and student achievement, 13% showed a 
negative correlation.  Odden et al. (1995) echoed this perspective, observing that the 
largest portion of increased spending on education has been used to hire more teachers 
both to reduce class size and to provide more out-of- classroom services with  neither 
strategy boosting student achievement significantly.  Lost in these analyses is the threshold 
established by researchers at which reduced class size has been shown effective.  After re-
analysis, Achilles (1996) calculated the effect size of reduced class size to be between .45 
and .63 in grades K-3.  Achilles (1996) further found that reduced class size ameliorated the 
effects of large school size and had the greatest impact on minority students.  Hedges et al. 
(1994) found “at least some” positive relationships between pupil-teacher ratio and student 
achievement (p. 6).  Making policy recommendations to the state of Washington, Odden et 
al. (2006) suggested an effect size of .25 for class size of 15 in grades K-3. 
 Relationships between school size and student achievement suggest that students in 
smaller schools have higher achievement with maximum effectiveness and efficiency in 
elementary schools between 400-600 students and secondary schools between 500 and 
1000 students (Harter, 1999; Odden et al., 2006).  It has also been suggested that larger 
schools be split into sub-schools or “schools within schools” to fit with this research (Odden 
et al., 2006). 
 Teacher experience, education, test scores, and salary, which are all indicators that 
relate to the quality of teachers, have been shown to positively affect student achievement 
in a number of studies (Archibald, 2006; Brinson, Mellor, & Dougherty, 2005; Butler, 2006; 
Hanushek, 1997; Hedges et al., 1994; Woods, 2006).  As Pan, Rudo, Schneider, & Smith-
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Hansen (2003) observed, high-performing districts spent more on instruction as a share of 
current expenditures.  Investments into hiring, developing, and retaining quality teachers 
generally yield positive student achievement results. 
There is significantly less known about the efficiency and effects of fiscal expenditures 
and resource allocation patterns at the school level, primarily due to the difficulty in 
obtaining school-level data (Chalos & Cherian, 1995; Hanushek, 1997).  The centralization of 
spending at the district level hampers the ability of shareholders and researchers to account 
for spending and determine efficiency; few principals can specify within 20% the total 
operating budget for their individual school (Guthrie, 2007).  According to Brinson et al. 
(2005), the amount principals have at their disposal to allocate ranges from under 1% to just 
over 5% of the total expenditures for their school site.  Because expenditures at the district 
or state level are frequently shared among schools, it is difficult to capture all these 
spending streams and compare spending from school to school, with data in some districts 
capturing as little as one-third of the dollars actually spent in the school (Miller et al., 2005).  
Gallagher (2002) studied professional development spending and concluded that 27% of 
district spending on professional development was untraceable at the school level.    Still, 
research has shown areas such as hiring experienced teachers, common planning time and 
instructional coaching for teachers, and providing more instructional time to students 
appear to have the greatest impact on student achievement (Achilles, 1996; Archibald, 
2006; Brinson et al., 2005; Finn & Achilles, 1990; Hedges et al., 1994; Pai, 2004). 
Supporting intervention programs for students has been shown effective in raising 
student achievement, depending on the implementation method for the program.  
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Estimated effect sizes for one-on-one tutoring have been proven to be significant, ranging 
from .4 to 2.5 (Odden et al., 2006).   Analysis of survey data noted student interventions, 
which occurred throughout the day and after school as a key component of high-
performing, high-poverty schools (Birhanzel, 2007).    
Finally, although data collection is easier at the state or district levels; as Picus (2000) 
suggests, if researchers better understood how much was spent at the school or student 
level, they could more fully understand the relationship between money and student 
achievement.  This observation has significant implications for researchers seeking to 
further the body of knowledge in school finance efficiency studies. 
 
Measuring Efficiency in Education 
 The primary path researchers have taken to answer questions of efficiency in education 
at the district or school levels has been through the application of quantitative analyses to 
identify the technical, allocative, or econometric efficiency of decision-making units.  As 
discussed in Chapter 1, a decision-making unit is said to be “technically efficient” if it is able 
to produce the maximum possible output given the current level of inputs.  Conversely, a 
decision-making unit is said to be “allocatively efficient” if it uses an optimal mix of inputs to 
produce a set output (Stiefel, Rubenstein, Schwartz, & Zabel, 2005).  When quantities and 
prices for inputs are available, econometric efficiency can be calculated.  Due to the 
difficulty in obtaining the costs of inputs in public education, as noted in the previous 
section, most research in efficiency in education has focused on technical efficiency.  The 
following discussion will outline the most common measures used in educational research, 
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which are similar to those seen in other fields of research noted in Chapter 1 (Stiefel et al., 
2005). 
Adjusted Performance Measures & Regression Analysis 
Adjusted performance measures (APM) use multiple regressions to predict outcomes 
based on a set of inputs and outputs from a previous year. The actual APM is figured by 
subtracting the actual school outputs from the predicted outcome (adjusted to zero) from 
the regression analysis to calculate the prediction error (Stiefel et al., 2005).  Prediction 
errors greater than zero indicate over-performance and values less than zero indicate 
underperformance (Stiefel, Rubenstein, & Schwartz, 1999). 
 APM can be useful in measuring school performance due to its relative ease of use for 
those comfortable with regression analysis, ability to measure performance in a single year, 
and rank order schools based on their relative efficiency.  A limitation of APM in measuring 
schools, however, is the fact that school output cannot be easily collapsed into a since 
output variable since there are multiple outputs that can be used to determine a school’s 
performance, such as math achievement, reading achievement, graduation/matriculation 
rates (Stiefel et al., 1999).  In addition, since APM is based upon average performance 
rather than the performance of the most efficient school, it is difficult to determine what is 
truly efficient or inefficient. 
Production Functions 
Production functions describe the estimate the maximum level of output possible given 
a set quantity of inputs (D. H. Monk, 1989; Stiefel et al., 1999).  In general, the concept of a 
31 
 
production function can be represented as a single output measure “y” determined by a set 
of input measures, “xi”, as shown below:   
)...( 321 nxxxxfy +++=  
In a production function, it is assumed that the decision making unit has control over 
production.  Contrary to APM, decision making units are compared against the maximum 
production with relative efficiencies calculated in terms of their distance from the 
maximum. 
 There are a number of difficulties that have been exposed belaying the use of 
production functions in education.  One broad assumption in applying production functions 
to education is that school leaders consistently act in an effort to maximize the identified 
output (D. H. Monk, 1989; Stiefel et al., 1999).  Second, all inputs into the model must be 
discretionary at the level of analysis, which is not the case since the majority of fiscal input 
variables in schools are not discretionary and student inputs are generally outside the 
control of the school leader  (Stiefel et al., 1999).  Additionally, not all of the variation in 
production can be explained through the included variables, generating a large number of 
similar studies with contradicting results (Hanushek, 1986).  Finally, similar to APM, 
production functions do not allow for multiple outputs, thus limiting the analysis to a single 
output variable and generating multiple analyses for multiple variables (Stiefel et al., 1999).  
 Although production functions may be useful in measuring efficiency due to their 
ability to incorporate school characteristics and resources, they have provided limited 
assistance to school leaders in informing practices in efficiency. 
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Cost Functions 
Cost functions, in contrast to the production functions, estimate the minimum cost for 
producing some level of performance, thus assuming that the decision making unit has 
control over costs.  Similarly to the production function, actual cost is compared against the 
minimum cost estimated and inefficiencies are seen as the distance a production unit is 
away from the minimum (Stiefel et al., 2005).   
The advantage inherent to cost functions is that several outputs can be used against 
the cost.  This feature allows schools to incorporate multiple output goals such as math 
achievement, reading achievement, and writing achievement to be compared.  However, a 
serious drawback to this model is that there is no way to account for exogenous 
demographic input variables, such as special education, English language learners, and free 
and reduced lunch students, which would have an impact on educational outcomes (Stiefel 
et al., 2005). 
Data Envelopment Analysis 
Data Envelopment Analysis (DEA) is a linear programming technique that uses multiple 
inputs and multiple outputs to compare individual decision making units (DMU) against the 
group by creating an efficiency frontier and placing all units at or below the frontier.  In 
notable contrast to APM and production functions, this efficiency measure, first introduced 
by Charnes, Cooper, & Rhodes (1978) is used to measure relative efficiency, using the 
highest performing DMUs to construct an efficiency frontier for comparison.  Thus, all 
DMUs are used to create a production frontier to which all enveloped units will be 
compared. Units on the created frontier are considered efficient and units below the 
33 
 
frontier are proportionately inefficient based on their distance from the frontier (Sengupta, 
1996; Thanassoulis, 1993) 
 DEA has been utilized in a variety of educational studies, many of which focusing on 
school finance and efficiency (Worthington, 2001). Being a relatively new approach to 
interpreting data, DEA was first used by Charnes et al. (1978) to estimate productive 
efficiency.  In the field of public education, there have been a limited number of studies 
using DEA to examine efficiency.  For example, Chalos & Cherian (1995) and Ray (1991) 
analyzed districts and found that efficiency was not revenue neutral; local tax bases and 
socio-economic characteristics were positively associated with district efficiency.  Chalos 
(1997) later revealed that efficient districts on average spend significantly less per pupil 
than less efficient districts.  In addition, inefficient districts spend a higher proportion of 
total expenditures on administration (P. Chalos, 1997).  Duncombe et al. (1997) argued that 
the bureaucratic model for public education inherently creates factors which encourage 
inefficiency, finding that 88% of New York school districts were inefficient with an average 
efficiency of 75.6%.  Thanassoulis & Dunstan (1994) applied DEA to schools in the United 
Kingdom to illustrate how efficiency of individual DMUs could be examined in order to make 
recommendations for improvement.  Ruggiero (2007) investigated the efficiency of districts 
in Ohio and found a substantial number of inefficient districts, arguing for increased 
accountability in spending. 
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Summary 
 The conflicting results of district-level analysis of effectiveness and efficiency of fiscal 
expenditures and resource allocation have produced more questions than answers.  The 
centralization of spending at the district level has hampered educators and researchers 
from accounting for spending and determining efficiency.  Although there is conflicting 
evidence as to the effectiveness of district-level resource allocations in a number of areas, 
studies have identified areas of resource allocation and spending that increase student 
achievement, such as hiring experienced teachers, common planning time and instructional 
coaching for teachers, providing more instructional time to students, and supporting 
intervention programs for students (Achilles, 1996; Archibald, 2006; Brinson et al., 2005; 
Finn & Achilles, 1990; Hedges et al., 1994; Pai, 2004).  This knowledge, however, is primarily 
generalized at the district level and does not reflect school-level analysis.  There is 
significantly less known about the efficiency and effects of fiscal expenditures and resource 
allocation patterns at the school level, primarily due to the difficulty in obtaining school-
level data (Chalos & Cherian, 1995; Hanushek, 1997).  Research at the school level has 
demonstrated that resource allocations in sixteen key areas, including expenditures per 
pupil, professional development expenditures, length of the instructional day, class size in 
core areas, and length of classes in core areas can positively affect student achievement 
(Odden, Archibald, Ferminick, & Gross, 2006).  Although fiscal expenditures and resources 
allocations in these areas may increase student achievement, there is little research 
supporting the fiscal efficiency of fiscal expenditures in these areas. 
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 Given the relatively new opportunity to analyze school-level data as a result of publicly 
available downward accounting extension databases, coupled with school accountability 
and achievement data available as a result of NCLB, there is a unique opportunity to build 
understanding of the efficiency of school-level fiscal allocation patterns relative to school 
achievement.  Aside from recent developments in computing and software applications that 
can easily compute the DEA calculations, there are a number of reasons that it appears 
well-suited as a methodology to adequately assess the relative efficiency of schools.  Unlike 
other approaches, it can accommodate any variety of input and output variables 
(Athanassopoulos & Curram, 1996).  The model can accommodate either minimizing inputs 
while keeping outputs constant, or maximizing outputs given constant inputs (Hendricks & 
Singhal, 1997).  DEA constructs a frontier model based on observed inputs and outputs in 
the sample (Chu, Liu, & Romeis, 2002) as opposed to comparing DMUs to an average 
function or regression (Athanassopoulos & Curram, 1996; Robst, 2001).  FInally, DEA can be 
used to approximate input targets for inefficient schools, deduced directly from the optimal 
solution to the model (Fried, Lovell, & Schmidt, 1993; E. Thanassoulis & Dunstan, 1994; E. 
Thanassoulis, 1993). 
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CHAPTER 3 
RESEARCH METHODS 
Introduction 
This two-phase study utilized a micro-level economic approach to analyze school level 
efficiency using Data Envelopment Analysis (DEA).  In consideration of the different 
approaches to research in the area of public school finance, DEA possesses properties that 
make it a solid fit for education research.  Used with increasing frequency over the last 
decade to measure efficiency, DEA is a non-parametric method of modeling.  Unlike 
production functions and cost functions, DEA has been utilized to adequately assess the 
relative efficiency of non-profit institutions such as schools, hospitals since it can 
accommodate any variety of input and output variables (Athanassopoulos & Curram, 1996). 
Developed by Charnes, Cooper, and Rhodes (1978) and based on work by Farrell (1957), 
DEA is often used to compare decision-making units (DMUs) within an organization to 
determine the relative efficiency of each unit and means for improving performance 
(Athanassopoulos & Curram, 1996; Charnes, Cooper, & Rhodes, 1978; Farrell, 1957; 
Thanassoulis, Dyson, & Foster, 1987).  Aside from recent developments in computing and 
software applications that can easily compute the DEA calculations, there are a number of 
reasons for its rise to prominence.  First, DEA, unlike cost functions and production 
functions can incorporate multiple input and output variables simultaneously 
(Athanassopoulos & Curram, 1996; Hendricks & Singhal, 1997).  This precludes researchers 
from having to construct multiple single measure production functions or cost functions to 
explain the multiple inputs and outputs of schools.  Second, based on the needs of the field 
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and the research situation, the model can accommodate either minimizing inputs while 
keeping outputs constant, or maximizing outputs given constant inputs (Hendricks & 
Singhal, 1997).  Third, in contrast to parametric methods previously discussed, DEA 
constructions a frontier model based on observed inputs and outputs in the sample (Chu, 
Liu, & Romeis, 2002) as opposed to comparing DMUs to an average function or regression 
(Athanassopoulos & Curram, 1996; Robst, 2001).  This results in estimates and ranks that 
are more accurate than those offered by regression analysis because it estimates them with 
reference to efficient or boundary performance rather than average performance, thus, 
efficiency is based on the most efficient school rather than the estimated average which can 
provide more useful insight to school leaders.  Fourth, applied properly, DEA can be used to 
approximate input targets for inefficient schools, deduced directly from the optimal 
solution to the model (Fried, Lovell, & Schmidt, 1993; Thanassoulis, 1993; Thanassoulis, 
1994).  Finally, DEA can also be used to investigate issues relating to efficiency over time 
(Athanassopoulos & Curram, 1996; Bowlin, 1987). 
Despite its strengths, DEA does have its own drawbacks to avoid as well.  Although many 
of these can be avoided through careful identification of variables and data collection 
methods, one would be remiss not to consider the inherent issues.  One is to avoid multi-
collinearity of variables which can cause a disproportionate number of DMUs to lie at or 
near the frontier, thus over-identifying the number of efficient schools.  By developing a 
correlation matrix to eliminate highly correlated variables prior to analysis, this error can be 
avoided (Stiefel, Rubenstein, Schwartz, & Zabel, 2005).  In addition, DEA makes no 
accommodations for inexplicable variations or “noise” which can be a limitation of the 
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approach, so when selecting the input and output variables, they must accurately account 
for and reflect the relative ability of students, family background of students, and overall 
effectiveness of each school, regardless of students’ ability level (Cooper, Seiford, & Zhu, 
2004; Sengupta, 1996; Zhu & Cook, 2007).  Finally, inclusion of too few DMUs or too many 
variables can result in an over identification of efficient DMUs (Thompson, Dharmapala, 
Gatewood, Macy, & Thrall, 1996). 
 
Purpose of the Study 
The purpose of this study was to identify school-based fiscal expenditure patterns 
among secondary schools in the state of Nevada, compare the relative efficiency of 
secondary schools in Nevada, and determine the relationships of those patterns to student 
achievement outcomes over a three year period using school-level data.  
 
Research Questions 
In alignment with the purpose of this study and the review of the extant literature, the 
research questions for this study were as follows: 
1. What are the fiscal expenditure patterns for Nevada secondary schools? 
2. What are the fiscal expenditures patterns among the most efficient and least 
efficient secondary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement?  
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Methodology and Research Design 
Phase I: Identifying Fiscal Expenditure Patterns 
The first phase of this study examined the fiscal expenditure patterns of Nevada 
secondary schools in operation during the 2005-2006 (FY06), 2006-2007 (FY07), and 2007-
2008 (FY08) school years.  Phase I incorporated research question #1:   
1.  What are the fiscal expenditure patterns for Nevada secondary schools? 
Descriptive statistics, such as median expenditure, range, restricted range, and 
percentages expended in each category, were used to describe how fiscal expenditure 
patterns were distributed among In$ite function categories for each year, as well as, a trend 
analysis within each function category over the three study years.  Median expenditures 
were used since they are the preferred measure of central tendency in school finance as 
they limit the effect of outliers (Barton, 2006).   
Phase II: Calculating Efficiency 
Phase II of the study examined the relationship between fiscal expenditures and school 
achievement in terms of relative efficiency.  Data Envelopment Analysis (DEA) was 
employed using multiple outputs and multiple inputs to determine the relative efficiency of 
Nevada secondary schools over the three study years.  Phase II incorporated research 
questions #2 and #3: 
2. What are the fiscal expenditures patterns among the most efficient and least 
efficient secondary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement?  
40 
 
Before calculating the efficiency in fiscal expenditures using DEA, considerations had to 
be made to ensure the reliability of the efficiency model.  Since using input variables that 
are highly correlated can result in over-identification of efficient DMUs, a correlation matrix 
was constructed with all possible input variables to identify highly correlated variables so 
that one of the two could be eliminated (Stiefel et al., 2005).  This study initially considered 
all of the In$ite variables in the categories and sub-categories before using a correlation 
matrix to identify variables which are highly correlated to each other.   
One consideration of applying a technical efficiency approach to schools as decision 
making units is that DMUs facing a “harsh environment may not be able to provide the 
same level of services as a DMU facing a more favorable environment for the same level of 
inputs.” (Ruggiero, 1996).  Without controlling for these exogenous environmental 
variables, the negative impact of the environment will be incorrectly interpreted as a source 
of technical efficiency (Ruggiero, 1996).  A correlation matrix of demographic variables 
which are indicators of environmental harshness such as percentage of FRL students, 
percentage of LEP students, percentage of IEP students, and percentage of minority 
students was analyzed to identify exogenous variables contributing to schools’ 
environmental “harshness.”  The identified variable(s) were included as uncontrolled inputs 
into the DEA model.  
DEA is a linear programming technique that compares individual schools, or DMUs, 
against the aggregate by enveloping all the DMUs into an efficiency frontier and placing all 
DMUs at or below the frontier.  Each school’s efficiency index was “calculated as 100 minus 
its aggregate distance from the efficiency frontier, resulting in an efficiency rating that 
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varies from 100 (on the frontier) to 0 (farthest distance possible from the frontier)” (Stiefel 
et al., 2005).  The model of DEA to be used was input minimization rather than output 
maximization, allowing the data to identify areas where DMUs could generate the same 
output with reduced inputs.   
Using this DEA model, the relative efficiency of each DMU and the efficiency frontier 
was calculated using Nevada secondary schools with each school being enveloped up to 
three times, once for each study year.   As (Charnes et al., 1978) demonstrated, each year 
can be considered as a post-hoc window to first test the validity of comparisons made 
across years before comparing efficiency among the study years.  Examining the schools on 
the efficiency frontier and away from the efficiency frontier, the fiscal expenditure patterns 
among the most efficient and least efficient middle and high schools over a three year 
period were identified.  Basic statistics, such as median expenditures, range in expenditures, 
and percentages expended in each category, were compiled for each enveloped In$ite 
category for both the most efficient (on the efficiency frontier) and least efficient DMUs.  
Then, a one-way analysis of variance (ANOVA) was used to determine whether there are 
significant differences between the most efficient and least efficient schools in fiscal 
expenditure patterns.  Based on the results, the fiscal expenditure patterns that can be used 
as predictors of school achievement were identified. 
Summary of Phase II 
Phase II of the study examined the relative efficiency of school-level fiscal expenditures 
relative to student achievement.  Beginning with the identified possible input and output 
variables, a correlation matrix was developed to eliminate highly correlated variables.  
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Controlling for exogenous environmental variables by including them in the DEA model as 
uncontrolled inputs, the relative efficiency of schools for FY06, FY07, and FY08 was 
calculated using Data Envelopment Analysis (DEA).  Based on the results, the fiscal 
expenditure patterns of the most efficient and least efficient schools over the three year 
period were identified in addition to fiscal expenditure patterns that can be used as 
predictors of school achievement. 
 
Sources of Data 
The data for this study was derived from two publicly available databases.  Data was 
collected for Nevada secondary schools in operation during the 2005-2006, 2006-2007, and 
2007-2008 school years.  Publicly available In$ite downward accounting extension (DAE) 
data comprised of five categories and thirty-two sub-functions of those categories was used 
to capture school-level fiscal expenditure patterns.  Generated using software developed by 
EDmin, the five main categories include spending in the areas of: Instruction, Instructional 
Support, Operations, Other Commitments, and Leadership. 
The second publicly available database utilized includes school-level accountability, 
demographic, and achievement data collected by the Nevada Department of Education and 
made available through its accountability web portal, (http://www.nevadareportcard.com).   
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Considerations for Study Model 
This study considered secondary schools in Nevada.  Expenditure patterns between 
elementary, middle, and high schools may have significant differences due to the extent of 
academic and extra-curricular programs offered among the three levels.  Similarly, 
significant differences in school day structure and teacher content area specialization exist 
between secondary and elementary schools which may have significant effects on fiscal 
expenditure patterns.  These differences in the levels of schooling will be examined by 
another interlocking dissertation (Yocum, 2011). 
Identification of Variables for Analysis 
 This study initially considered all of the In$ite variables in the categories and sub-
categories before using a factor analysis correlation matrix to identify variables which were 
highly correlated to each other.  These correlate variables were removed from analysis in 
the DEA model, identified as a technique by Stiefel et al. (2005) to avoid over-identification 
of efficient DMUs.  Since DEA makes no accommodations for inexplicable variations or 
“noise”, principal components identified in the factor analysis with a low eigenvector (λ<1) 
were considered for elimination from analysis to preserve the validity of the model, since 
they may not have provided meaningful differences in fiscal expenditure patterns (Cooper 
et al., 2004; Sengupta, 1996; Zhu & Cook, 2007).  
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Preliminary Input and Output Variables 
Thirty-one variables from the In$ite database capture school-level fiscal expenditures 
and were considered in the study as potential input variables in the DEA model.  There are 
four major categories for school-level expenditures: Instruction, Instructional Support, 
Operations, and Leadership.  Each of these categories also contain Level 1 subcategories 
which are further disaggregated into Level 2 sub-categories, creating a three-tiered 
hierarchical variable structure.  For example, each variable with a function category number 
in the 100s falls under the Instruction category.  Similarly, each variable with a function 
category number in the 110s falls under the Face-to-Face Teaching category.  Table 3.1 
identifies the preliminary In$ite input variables that will be used in the study. 
In addition to these fiscal expenditure variables, accountability input and output 
variables from the Nevada Department of Education accountability website 
(http://www.nevadareportcard.com) were included in the model.  For middle schools, the 
overall percent of students scoring proficient on the Nevada Criterion Reference Tests (CRT) 
in reading, math, writing, and science at each middle school were used as the school output 
variables.  For high schools, the overall percent of students scoring proficient on the Nevada 
High School Proficiency Exam (NHSPE) in reading, math, and writing were used as the school 
output variables.  Table 3.2 depicts a summary of the possible input and output variables 
included in the study. 
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Table 3.1 
Possible In$ite Variables Considered in Study Model and Function Categories  
Variable Name  In$ite 
Function 
Category 
Instruction  100  
   Face-to-Face Teaching  110  
      Instructional Teachers  
      Substitutes  
      Instructional Paraprofessionals  
111  
112  
113  
   Classroom Materials  120  
      Pupil-Use Technology & Software 
      Instructional Materials, Trips & Supplies  
121  
122  
Instructional Support  200  
   Pupil Support  210  
      Guidance & Counseling 
      Library & Media 
      Extracurricular 
      Student Health & Services  
211  
212  
213  
214  
   Teacher Support  220  
      Curriculum Development  
      In-Service, Staff Development & Support  
      Sabbaticals 
221  
222 
223  
   Program Support  230  
      Program Management  
      Therapists,Psych,Eval,Pers Att. & Soc Workers  
231  
232  
Operations  300  
   Non-Instructional Pupil Services  310  
      Transportation  
      Food Service  
      Safety  
311  
312  
313  
   Facilities  320  
      Building Upkeep, Utilities & Maintenance  321  
Leadership  500  
   School Management  510  
      Principals & Assistant Principals  
      School Office  
511  
512  
Note.  Adapted from AdMIN.com (2008). In$ite database for Nevada. New York: New York. 
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Table 3.2 
Possible Input and Output Variables Considered in Study Model  
Input Variables Output Variables 
• 32 In$ite Variables (fiscal expenditures) 
• School Size 
• District Grouping 
• School Enrollment 
• Percent of Highly Qualified Teachers  
• Teacher Average Daily Attendance Rate 
• Student Average Daily Attendance Rate 
• Transiency Rate 
• Percentage of Individual Education Plan 
(IEP) students 
• Percentage of Limited English Proficient 
(LEP) students 
• Percentage of Free and Reduced Lunch 
(FRL) students 
• Percentage of minority students 
• Dropout Rate (High school only) 
• Graduation Rate (High school only) 
• Percent Proficient on Math CRT/NHSPE 
• Percent Proficient on Reading 
CRT/NHSPE 
• Percent Proficient on Science CRT 
• Percent Proficient on Writing 
Proficiency Exam/NHSPE 
 
Summary 
Through a two-phase model, this study utilized a micro-level economic approach to 
identify school-based fiscal expenditure patterns among secondary schools in the state of 
Nevada, compare the relative efficiency of secondary schools in Nevada using Data 
Envelopment Analysis, and determine the relationships of those patterns to student 
achievement outcomes.  The first phase of this study examined the fiscal expenditure 
patterns of Nevada secondary schools in operation during the 2005-2006 (FY06), 2006-2007 
(FY07), and 2007-2008 (FY08) school years.  Phase II of the study examined the relationship 
between fiscal expenditures and school achievement in terms of relative efficiency.  DEA 
was employed using multiple outputs and multiple inputs to determine the relative 
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efficiency of Nevada secondary schools over the three study years followed by one-way 
analyses of variance (ANOVA) to determine whether there were significant differences 
between the most efficient and least efficient schools in fiscal expenditure patterns. 
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CHAPTER 4 
RESEARCH FINDINGS: PHASE I 
Introduction 
The objective of the first phase of this study was to examine the fiscal expenditure 
patterns of Nevada secondary schools in operation during the 2005-2006 (FY06), 2006-2007 
(FY07), and 2007-2008 (FY08) school years.  The goal was to compare and contrast fiscal 
expenditure patterns using descriptive statistics, such as median expenditure, range within 
each category, and percentages expended in each category.  Descriptives identified how 
fiscal expenditure patterns were distributed among In$ite function categories for each year 
and trends within each function category over the three study years.  Fiscal expenditure 
patterns at the middle and high school levels were compared and contrasted. 
 
Executive Summary of Phase I Findings 
Publicly available In$ite downward accounting extension (DAE) data encapsulated 
school-level fiscal expenditure patterns into categories, sub-categories, and variables.  
Generated using software developed by EDmin, In$ite data for school-level expenditures for 
the FY06, FY07, and FY08 school years was analyzed.  In$ite provides downward accounting 
extension data, categorizing all expenditures at the school level into four main categories 
including Instruction, Instructional Support, Operations, and Leadership.  Additionally, these 
main categories include eight subcategories including Face-to-Face Teaching, Classroom 
Materials, Pupil Support, Teacher Support, Program Support, Non-Instructional Pupil 
Services, Facilities, and School Management.  In order to unitize the In$ite data, fiscal 
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expenditures were converted to per-pupil expenditure amounts for each of the 32 In$ite 
variables.  Basic descriptive statistics were calculated for In$ite expenditures and 
disaggregated by expenditure categories.   
At the aggregate level, overall per-pupil expenditures did not show any significant 
differences among FY06, FY07, or FY08.  The percent of per-pupil expenditures within each 
of the four main In$ite categories, however, did yield significant differences for all schools in 
Instruction, with spending at both the middle and high school levels significantly higher in 
FY08 than in both FY06 and FY07.  Spending at the middle school level in Instructional 
Support was significantly lower in FY08 than in both FY06 and FY07.  Spending at the middle 
school level in Operations was significantly higher in FY08 than in both FY06 and FY07.  
Finally, middle school spending in Leadership was significantly higher in FY08 than in both 
FY06 and FY07.  The percent of per-pupil spending at the middle school level was 
significantly lower than at the high school level overall and in the categories of Operations 
and Leadership.  Table 4.1 below shows the percent of per-pupil expenditures in each In$ite 
category by school level and fiscal year. 
The percent of per-pupil expenditures for secondary schools overall and at both the 
middle and high school levels showed significant increases in the category of Instruction 
from FY06 to FY08 and from FY07 to FY08 in the subcategories/variables of Face-to-Face 
Teaching,  Instructional Teachers, Instructional Paraprofessionals, and Classroom Materials.  
Secondary schools overall and middle schools showed significant increases for the variable 
Instructional Materials, Trips & Supplies from FY06 to FY08 and FY07 to FY08, whereas high 
schools only showed an increase in percent of per-pupil expenditures from FY06 to FY08.  
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The similarity of results for the subcategory of Face-To-Face Teaching and for the variable 
Instructional Teachers was logical since Instructional Teachers comprised a large amount of 
spending within Face-To-Face Teaching.  A comparison between middle and high schools of 
percent of per-pupil expenditures within each In$ite subcategory and variable revealed 
higher spending for middle schools than high schools in Face-To-Face Teaching and 
Instructional Paraprofessionals and lower spending for middle schools than high schools in 
Instructional Materials, Trips, and Supplies.  Table 4.2 below shows the percent of per-pupil 
expenditures in the In$ite category of Instruction by school level and fiscal year. 
 
Table 4.1 
Mean percent of per-pupil expenditures for each of the main In$ite categories by fiscal year 
and school level. 
In$ite 
Categories 
School Level FY06 FY07 FY08 3 Years 
Combined 
Instruction Middle School 
High School 
Overall 
57.50% 
55.47% 
56.55% 
57.28% 
56.49% 
56.92% 
66.85% 
67.02% 
66.93% 
60.64% 
59.71% 
60.21% 
Instructional 
Support 
Middle School 
High School 
Overall 
14.20% 
14.25% 
14.22% 
14.65% 
15.48% 
15.03% 
11.45% 
13.63% 
12.45% 
13.41% 
14.45% 
13.89% 
Operations Middle School 
High School 
Overall 
20.11% 
21.06% 
20.55% 
19.58% 
18.72% 
19.18% 
24.37% 
21.64% 
23.12% 
21.39% 
20.48% 
20.97% 
Leadership Middle School 
High School 
Overall 
8.20% 
9.21% 
8.67% 
8.49% 
9.31% 
8.87% 
9.66% 
10.68% 
10.12% 
8.80% 
9.74% 
9.23% 
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Table 4.2 
Mean percent of per-pupil expenditures for each of the subcategories and variables in the 
main In$ite category of Instruction by fiscal year and school level. 
In$ite  
Sub-category or 
variable 
School Level FY06 FY07 FY08 3 Years 
Combined 
Face-to-Face 
Teaching 
Middle School 
High School 
Overall 
51.41% 
49.08% 
50.32% 
51.34% 
49.57% 
50.52% 
59.58% 
59.54% 
59.56% 
54.19% 
52.78% 
53.54% 
Instructional 
Teachers 
Middle School 
High School 
Overall 
49.78% 
47.60% 
48.76% 
49.46% 
48.11% 
48.84% 
55.16% 
56.05% 
55.57% 
51.52% 
50.62% 
51.11% 
Substitutes Middle School 
High School 
Overall 
0.56% 
0.64% 
0.60% 
0.67% 
0.62% 
0.65% 
0.59% 
0.74% 
0.66% 
0.61% 
0.67% 
0.64% 
Instructional 
Paraprofessionals 
Middle School 
High School 
Overall 
1.06% 
0.84% 
0.96% 
1.21% 
0.83% 
1.04% 
3.83% 
2.76% 
3.34% 
2.06% 
1.49% 
1.80% 
Classroom 
Materials 
Middle School 
High School 
Overall 
6.09% 
6.40% 
6.23% 
5.94% 
6.92% 
6.39% 
7.27% 
7.48% 
7.37% 
6.44% 
6.94% 
6.67% 
Pupil-Use 
Technology & 
Software 
Middle School 
High School 
Overall 
2.41% 
2.30% 
2.36% 
2.36% 
2.33% 
2.35% 
2.63% 
2.20% 
2.43% 
2.47% 
2.27% 
2.38% 
Instructional 
Materials, Trips 
& Supplies 
Middle School 
High School 
Overall 
3.68% 
4.10% 
3.87% 
3.58% 
4.59% 
4.05% 
4.64% 
5.28% 
4.93% 
3.98% 
4.66% 
4.29% 
Note:  In$ite sub-categories and their values are listed in boldface. 
 
The overall percent of per-pupil expenditures for secondary schools showed significant 
differences in the category of Instructional Support over the three-year period for the 
subcategories and variables: Pupil Support; Guidance & Counseling; Teacher Support; In-
Service, Staff Development & Support; Program Support; Program Management; and 
Therapists, Psych, Eval, Pers Att. & Soc Workers.  In the subcategories of Pupil Support and 
Teacher Support and the variable In-Service, Staff Development & Support showed 
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significant increases from FY06 to FY08 and FY07 to FY08.  The subcategory of Program 
Support and its contained variables; Program Management; and Therapists, Psych, Eval, 
Pers Att. & Soc Workers; all showed significant decreases from FY06 to FY08 and from FY07 
to FY08. 
Percent of per-pupil expenditure patterns for high schools generally mirrored those of 
secondary schools overall.  The subcategory of Pupil Support and the variable In-Service, 
Staff Development & Support showed significant increases from FY06 to FY08 and FY07 to 
FY08.  The subcategory of Program Support and its contained variables; Program 
Management; and Therapists, Psych, Eval, Pers Att. & Soc Workers; all showed significant 
decreases from FY06 to FY08 and from FY07 to FY08. 
Percent of per-pupil expenditures for middle school for Library & Media, in the 
subcategory of Teacher Support, and for the variable In-service, Staff Development & 
Support were significantly higher from FY06 to FY08 and from FY07 to FY08.  Per-pupil 
expenditures in the subcategory of Program Support and all of its included variables, 
Program Management and Therapists, Psych, Eval, Pers Att. & Soc Workers were 
significantly lower from FY06 to FY08 and from FY07 to FY08.   
 A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed middle schools spent less than high 
schools in Pupil Support, Guidance & Counseling, and Extracurricular.  Middle schools spent 
greater percentages of per-pupil expenditures on Library & Media; Student Health & 
Services; Program Support; and Therapists,Psych,Eval,Pers Att. & Soc. Workers.  Table 4.3 
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below shows the percent of per-pupil expenditures in the In$ite category of Instructional 
Support by school level and fiscal year. 
Within the In$ite category of Operations, overall per-pupil expenditures for secondary 
schools showed significant differences over the three-year period for the subcategories and 
variables of Non-Instructional Pupil Services, Food Service, and Safety.  All three 
subcategories/variables showed significant increases from FY06 to FY08 and from FY07 to 
FY08 in percent of per-pupil expenditures.  Per-pupil expenditure patterns for high schools 
only showed significant increases from FY07 to FY08 and from FY06 to FY08 for the variable 
Safety.  To summarize the descriptive findings for middle schools within the In$ite category 
of Operations, overall percent of per-pupil expenditures in subcategory of Non-Instructional 
Pupil Services and its variables Food Service  and Safety were significantly higher from FY06 
to FY08 and from FY07 to FY08.  Percent of per-pupil expenditures for the variable 
Transportation did not show any significant differences among FY06, FY07, or FY08.  Per-
pupil expenditures in the subcategory of Facilities were significantly higher from FY06 to 
FY08 and from FY07 to FY08.  Note that all variables except Transportation demonstrated 
significant differences in expenditures over the period of FY06, FY07, and FY08.   
A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed significant greater percent of per-pupil 
expenditures for middle schools in Non-Instructional Pupil Services, Transportation, and 
Food Service.  High schools demonstrated higher percent of per-pupil expenditures in 
Facilities.  Table 4.4 below shows the percent of per-pupil expenditures in the In$ite 
category of Operations by school level and fiscal year. 
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Table 4.3 
Mean percent of per-pupil expenditures for each of the subcategories and variables in the 
main In$ite category of Instructional Support by fiscal year and school level. 
In$ite  
Sub-category 
or variable 
School Level FY06 FY07 FY08 3 Years 
Combined 
Pupil Support Middle School 
High School 
Overall 
6.60% 
7.82% 
7.17% 
6.56% 
8.04% 
7.24% 
6.91% 
9.36% 
8.03% 
6.69% 
8.41% 
7.49% 
Guidance & 
Counseling 
Middle School 
High School 
Overall 
3.15% 
3.23% 
3.19% 
3.08% 
3.42% 
3.23% 
3.04% 
4.34% 
3.64% 
3.09% 
3.67% 
3.36% 
Library & 
Media 
Middle School 
High School 
Overall 
1.39% 
1.40% 
1.40% 
1.37% 
1.33% 
1.35% 
1.67% 
1.31% 
1.51% 
1.48% 
1.35% 
1.42% 
Extracurricular Middle School 
High School 
Overall 
0.54% 
1.89% 
1.17% 
0.61% 
1.94% 
1.22% 
0.53% 
2.21% 
1.30% 
0.56% 
2.01% 
1.23% 
Student 
Health & 
Services 
Middle School 
High School 
Overall 
1.52% 
1.31% 
1.42% 
1.50% 
1.35% 
1.43% 
1.66% 
1.50% 
1.58% 
1.56% 
1.39% 
1.48% 
Teacher 
Support 
Middle School 
High School 
Overall 
1.79% 
1.80% 
1.79% 
2.29% 
2.82% 
2.53% 
3.10% 
2.98% 
3.05% 
2.41% 
2.54% 
2.47% 
Curriculum 
Development 
Middle School 
High School 
Overall 
0.17% 
0.16% 
0.17% 
0.16% 
0.16% 
0.16% 
0.13% 
0.13% 
0.13% 
0.15% 
0.15% 
0.15% 
In-Service, 
Staff 
Development 
& Support 
Middle School 
High School 
Overall 
1.62% 
1.62% 
1.62% 
2.12% 
2.65% 
2.36% 
2.94% 
2.84% 
2.90% 
2.24% 
2.38% 
2.30% 
Program 
Support 
Middle School 
High School 
Overall 
5.81% 
4.64% 
5.26% 
5.81% 
4.62% 
5.26% 
1.44% 
1.29% 
1.37% 
4.31% 
3.50% 
3.94% 
Program 
Management 
Middle School 
High School 
Overall 
0.56% 
0.42% 
0.49% 
0.54% 
0.49% 
0.51% 
0.28% 
0.27% 
0.28% 
0.46% 
0.39% 
0.43% 
Therapists, 
Psych, Eval, 
Pers Att. & Soc 
Workers 
Middle School 
High School 
Overall 
5.25% 
4.22% 
4.77% 
5.27% 
4.13% 
4.75% 
1.16% 
1.02% 
1.09% 
3.85% 
3.11% 
3.51% 
Note:  In$ite sub-categories and their values are listed in boldface. 
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Table 4.4 
Mean percent of per-pupil expenditures for each of the subcategories and variables in the 
main In$ite category of Operations by fiscal year and school level. 
In$ite  
Sub-category 
or variable 
School Level FY06 FY07 FY08 3 Years 
Combined 
Non-
Instructional 
Pupil Services 
Middle School 
High School 
Overall 
9.69% 
7.86% 
8.83% 
9.21% 
7.40% 
8.38% 
12.05% 
8.80% 
10.56% 
10.34% 
8.02% 
9.27% 
Transportation Middle School 
High School 
Overall 
6.31% 
4.63% 
5.52% 
5.68% 
4.16% 
4.98% 
6.19% 
4.34% 
5.35% 
6.06% 
4.37% 
5.28% 
Food Service Middle School 
High School 
Overall 
2.37% 
2.15% 
2.27% 
2.51% 
2.15% 
2.34% 
4.41% 
2.85% 
3.70% 
3.12% 
2.39% 
2.78% 
Safety Middle School 
High School 
Overall 
1.01% 
1.08% 
1.05% 
1.02% 
1.10% 
1.05% 
1.45% 
1.60% 
1.52% 
1.16% 
1.26% 
1.21% 
Facilities Middle School 
High School 
Overall 
10.42% 
13.20% 
11.72% 
10.37% 
11.32% 
10.81% 
12.32% 
12.84% 
12.56% 
11.05% 
12.46% 
11.70% 
Note:  In$ite sub-categories and their values are listed in boldface. 
 
Within the In$ite category of Leadership, overall percent of per-pupil expenditures for 
secondary schools showed significant differences for the variable Principals & Assistant 
Principals, with greater spending in FY08 than both FY06 or FY07.  Percent of per-pupil 
expenditure patterns for high schools demonstrated no significant differences in the 
Leadership category.  Percent of per-pupil expenditure patterns for middle schools only 
showed significant increases from FY06 to FY08 and from FY07 to FY08 for the variable 
Principals & Assistant Principals.  A comparison between middle and high schools of percent 
of per-pupil expenditures within each In$ite subcategory and variable revealed significant 
differences in the variable School Office with high schools spending more than middle 
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schools.  Table 4.5 below shows the percent of per-pupil expenditures in the In$ite category 
of Leadership by school level and fiscal year.  
 
Table 4.5 
Mean percent of per-pupil expenditures for each of the subcategories and variables in the 
main In$ite category of Leadership by fiscal year and school level. 
In$ite  
Sub-category or 
variable 
School Level FY06 FY07 FY08 3 Years 
Combined 
Principals & 
Assistant 
Principals 
Middle School 
High School 
Overall 
4.45% 
4.96% 
4.69% 
4.68% 
5.16% 
4.90% 
5.99% 
6.38% 
6.17% 
5.06% 
5.51% 
5.27% 
School Office Middle School 
High School 
Overall 
3.75% 
4.25% 
3.99% 
3.81% 
4.15% 
3.96% 
3.66% 
4.29% 
3.95% 
3.74% 
4.23% 
3.97% 
Note:  In$ite sub-categories and their values are listed in boldface. 
 
Thus, during the first phase of this study, the fiscal expenditure patterns of Nevada 
secondary schools in operation during the FY06, FY07, and FY08 school years were 
examined.  Fiscal expenditure patterns for In$ite categories, sub-categories, and variables 
were compared and contrasted using descriptive statistics including mean, median, 
standard deviation, range, restricted range, and percentages expended in each category.   
 
Phase I Findings 
Schools Not Included In Analysis 
The data for this study were derived from two publicly available databases for 
secondary schools in the state of Nevada.  Publicly available In$ite downward accounting 
extension (DAE) data comprised of five categories and thirty-two sub-functions was used to 
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capture school-level fiscal expenditure patterns (EDmin, 2009).  The second publicly 
available database utilized included school-level accountability, demographic, and 
achievement data collected by the Nevada Department of Education and made available 
through its accountability web portal, (http://www.nevadareportcard.com).  Since the 
scope of this study was limited to Nevada secondary schools, a criterion was established to 
determine which schools needed to be excluded from analysis due to factors that would 
adversely affect the overall validity of the results and to exclude outlier schools.  First, 
summer school programs within each district, prison/detention schools, specialized schools 
for self-contained special education students, and alternative/behavioral schools within 
each district were excluded due to their unique circumstances which would skew overall 
expenditure patterns.  Second, K-12, K-8, or 7-12 schools that were reported as one 
instructional and/or fiscal unit were excluded since it would be impossible to separate 
spending or accountability data at a decision-making level for the middle school unit.  
Finally, schools with discrepancies and/or input errors in their In$ite of Nevada 
Accountability Data were excluded from analysis.  As a result of applying this criterion to 
middle schools, 83 schools for FY06, 87 schools for FY07, and 89 schools for FY08 were 
included for a total of 259 middle-level decision-making units (DMUs) included in analysis.  
By applying this criterion to high schools, 73 schools for FY06, 74 schools for FY07, and 75 
schools for FY08 were included for a total of 222 high-level DMUs included in analysis. 
 Since both databases contained a field indicating the student enrollment count of the 
school, the enrollment counts from the In$ite database were used.  Enrollment counts from 
In$ite are based upon state audited totals based on enrollment on a state count day each 
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school year and are used to determine schools’ fiscal allocations, whereas enrollment 
counts from accountability data are reported by each district with no state audit oversight 
as of December 1 of each school year.   
Independent Variables 
 The examination of fiscal expenditure variables included 32 expenditure categories from 
the In$ite database for the FY06, FY07, and FY08 school years.  In order to unitize the In$ite 
data, fiscal expenditures were converted to per-pupil expenditure amounts for each of the 
32 In$ite variables.  Basic descriptive statistics were calculated for In$ite expenditures and 
disaggregated by expenditure categories.  The 32 fiscal expenditure variables were part of 
four main categories including Instruction, Instructional Support, Operations, and 
Leadership.  Additionally, these main categories include eight subcategories including Face-
to-Face Teaching, Classroom Materials, Pupil Support, Teacher Support, Program Support, 
Non-Instructional Pupil Services, Facilities, and School Management.  See Table 3.1 for the 
main categories and subcategories.   
Descriptive Statistics: Overall Per-Pupil Expenditures 
To begin with, descriptive statistics were calculated for the total school-level 
expenditures for FY06, FY07, FY08, and all three years combined, as shown in Table 4.6. 
The data were submitted to a one-way analysis of variance (ANOVA) with the Fiscal Year 
(FY) as the independent variable.  The dependent measure was the total per-pupil 
expenditure.  The statistical tests were not significant, with F(2,478) = 0.241, p > 0.05 for all 
schools, F(2,256) = 1.473, p > 0.05 for middle schools, and F(2,219) = 0.349, p > 0.05 for high 
schools.   
59 
 
Table 4.6 
Descriptive statistics for total per-pupil expenditures overall and by level FY06, FY07 & FY08 
combined. 
Total  
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
Schools 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
6457.02 
5842.60 
1943.00 
4087.34 
15469.36 
11382.02 
6155.23 
6930.73 
6456.13 
1917.75 
4850.35 
13562.83 
8712.48 
7740.79 
6886.35 
5954.09 
2976.80 
3906.95 
30629.61 
26722.66 
6712.09 
6666.40 
6096.00 
1852.62 
4087.34 
15469.36 
11382.02 
6375.35 
High Schools Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
8019.21 
6076.65 
8910.11 
2309.65 
76982.33 
74672.68 
9966.31 
7428.53 
6201.78 
4046.06 
2738.72 
35164.94 
32426.22 
8678.91 
6603.28 
6129.13 
1684.07 
4851.15 
14231.32 
9380.18 
5692.49 
7553.07 
6101.28 
5996.30 
2309.65 
76982.33 
74672.68 
8771.47 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
7188.04 
5940.10 
6283.85 
2309.65 
76982.33 
74672.68 
7438.22 
7159.53 
6254.19 
3083.47 
2738.72 
35164.94 
32426.22 
4180.21 
6886.35 
5954.09 
2796.80 
3906.95 
30629.61 
26722.66 
6712.09 
7075.64 
6096.00 
4312.21 
2309.65 
76982.33 
74672.68 
7160.02 
 
The data were then submitted to a t-test with school level as the independent variable 
with the total per-pupil expenditure as the dependent variable.  The statistical test was 
significant, t(479) = 12.066, p < 0.05, indicating a significant difference in per-pupil 
expenditures between middle and high schools overall.  Subsequent t-tests for FY06, FY07, 
and FY08 with school level as the independent variable and total per-pupil expenditure as 
the dependent variable revealed significant results for FY06 (t(154) = 4.971, p < 0.05) and 
FY08 (t(162) = 7.304, p < 0.05), but not for FY07 (t(159) = 3.763, p > 0.05).  This establishes that 
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per-pupil expenditures were greater for high schools than middle schools both overall and 
in FY06 and FY08. 
Descriptive Statistics: Main In$Ite Function Categories 
In$ite downward accounting extension data groups expenditures into five main 
categories, with only four used at the school site level.  Each main category contains further 
subcategories and variables within those subcategories.  Each category, subcategory, and 
variable is numbered with a three-digit code whose first digit indicates the spending 
category, second digit indicates the spending subcategory, and last digit for each variable.  A 
complete list of In$ite categories and their codes is listed below in Table 4.7. 
Descriptive statistics for per-pupil expenditures in each of the main In$ite categories, 
Instruction, Instructional Support, Operations, and Leadership, were calculated for FY06, 
FY07, and FY08 for all schools and disaggregated by school level.  Table 4.8 below shows the 
per-pupil expenditures for the main In$ite category of Instruction. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure in the main category of 
Instruction.  ANOVA is not generally used when comparing percentages; since the range of 
possible values is limited to between 0 and 100 percent skew and kurtosis may arise.  
However, since the sample size in this study was significantly large, the assumption of 
normality is not violated, particularly since no tests of directional hypotheses were used 
(Keppel, 2004).  The statistical test was significant for all schools, with F(2,478) = 218.31, p < 
0.05, for high schools, with F(2,219) = 69.96, p < 0.05, and for middle schools, with F(2,256) = 
258.98, p < 0.05.    
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Table 4.7 
 In$ite Variables Included in Study Model and Function Categories  
Variable Name  In$ite 
Function 
Category 
Instruction  100  
   Face-to-Face Teaching  110  
      Instructional Teachers  
      Substitutes  
      Instructional Paraprofessionals  
111  
112  
113  
   Classroom Materials  120  
      Pupil-Use Technology & Software 
      Instructional Materials, Trips & Supplies  
121  
122  
Instructional Support  200  
   Pupil Support  210  
      Guidance & Counseling 
      Library & Media 
      Extracurricular 
      Student Health & Services  
211  
212  
213  
214  
   Teacher Support  220  
      Curriculum Development  
      In-Service, Staff Development & Support  
      Sabbaticals 
221  
222 
223  
   Program Support  230  
      Program Management  
      Therapists,Psych,Eval,Pers Att. & Soc Workers  
231  
232  
Operations  300  
   Non-Instructional Pupil Services  310  
      Transportation  
      Food Service  
      Safety  
311  
312  
313  
   Facilities  320  
      Building Upkeep, Utilities & Maintenance  321  
Leadership  500  
   School Management  510  
      Principals & Assistant Principals  
      School Office  
511  
512  
Note.  Adapted from AdMIN.com (2008). In$ite database for Nevada. New York: New York. 
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Table 4.8 
Per-pupil expenditures for the main In$ite category of Instruction by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3733.31 
3827.73 
1227.73 
2134.63 
8816.68 
6682.05 
3496.63 
3979.98 
3597.18 
1188.32 
2717.34 
8697.67 
5980.32 
4245.41 
4407.79 
4053.66 
1093.71 
3216.08 
9022.46 
5806.38 
3381.77 
4047.94 
3817.22 
1198.27 
2134.63 
9022.46 
6887.83 
3916.95 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4524.47 
3344.58 
5521.39 
514.49 
46104.26 
45589.77 
5824.65 
4219.06 
3577.10 
2735.81 
1777.45 
24418.65 
22641.20 
4980.36 
4596.05 
4015.81 
1888.39 
2898.90 
22153.34 
19254.44 
4228.03 
4522.32 
3828.07 
3819.38 
514.49 
46104.26 
45589.77 
4717.41 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4103.53 
3333.33 
3887.85 
514.49 
46104.26 
45589.77 
3971.45 
4089.87 
3592.08 
2046.50 
1777.45 
24418.65 
22641.20 
4180.21 
4596.05 
4015.81 
1888.39 
2898.90 
22153.34 
19254.44 
4228.03 
4266.89 
3817.32 
2746.67 
514.49 
46104.26 
45589.77 
4327.52 
 
 A Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures 
in Instruction was significantly different for all schools between FY06 and FY08 (M = 0.1038, 
SD = 0.0057) as well as FY07 and FY08, (M = 0.1001, SD = 0.0056), indicating that the 
percent spent in FY08 was significantly higher than both FY06 and FY07.  This respective 
pattern was consistent for high schools (M = 0.1155, SD = 0.0108; M = 0.1054, SD = 0.0108) 
and for middle schools (M = 0.0935, SD = 0.0048; M = 0.0957, SD = 0.0048). 
The data were then submitted to a t-test with school level as the independent variable 
and the percent of per-pupil expenditures in Instruction as the dependent variable.  The 
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statistical test was not significant, t(479) = 2.087, p > 0.05, indicating no significant difference 
in percent of per-pupil expenditures in Instruction between middle and high schools. 
Descriptive statistics for per-pupil expenditures in the main In$ite category of 
Instructional Support were calculated for FY06, FY07, and FY08 for all schools and 
disaggregated by school level, as shown in Table 4.9. 
 
Table 4.9 
Per-pupil expenditures for the main In$ite category of Instructional Support by fiscal year 
and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
901.12 
855.21 
293.67 
252.58 
2391.92 
2139.34 
902.95 
990.15 
955.43 
244.89 
371.24 
1921.64 
1550.40 
879.52 
754.74 
658.38 
272.85 
304.07 
1800.49 
1496.42 
790.36 
880.72 
855.21 
287.12 
252.58 
2391.92 
2139.34 
997.76 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1123.52 
899.01 
1331.66 
139.55 
11758.04 
11618.49 
1679.15 
1107.52 
993.60 
559.17 
55.88 
3993.27 
3937.39 
1715.78 
880.04 
697.61 
660.26 
71.25 
7438.54 
7367.29 
1219.00 
1086.16 
912.22 
980.21 
55.88 
11758.04 
11702.16 
1569.71 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1005.19 
863.00 
939.02 
139.55 
11758.04 
11618.49 
1288.93 
1044.10 
967.67 
422.29 
55.88 
3993.27 
3937.39 
1295.36 
880.04 
697.61 
660.26 
71.25 
7438.54 
7367.29 
1219.00 
975.54 
870.59 
705.12 
55.88 
11758.04 
11702.16 
1236.46 
 
 The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure in the main category of 
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Instructional Support.  The statistical test was significant for all schools, with F(2,478) = 18.72,  
p < 0.05,  and for middle schools, with F(2,256) = 40.50, p < 0.05, but not for high schools, with 
F(2,219) = 0.071, p > 0.05.  A Tukey a post-hoc test of significance revealed that the percent of 
per-pupil expenditures in Instructional Support for all schools was significantly different 
between FY06 and FY08 (M = 0.0178, SD = 0.0044) as well as FY07 and FY08, (M = 0.0258, 
SD = 0.0043), indicating that spending in FY08 for all schools was significantly lower than 
spending in both FY06 and FY07.  This respective pattern was consistent for middle schools 
(M = 0.0275, SD = 0.0039; M = 0.0320, SD = 0.0038). 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Instructional Support as the dependent variable.  
The statistical test was significant, t(479) = 8.166, p < 0.05, indicating a significant difference 
in per-pupil expenditures in Instructional Support between middle and high schools overall, 
with middle schools spending less per pupil than high schools.   
Descriptive statistics for per-pupil expenditures in the main In$ite category of 
Operations were calculated for FY06, FY07, and FY08 for all schools and disaggregated by 
school level, as shown in table 4.10.  
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure in the main category of 
Operations.  The statistical test was significant for all schools, with F(2,478) = 16.69, p < 0.05, 
and for middle schools, with F(2,256) = 41.51, p < 0.05.  The statistical test for high schools, 
however, was not significant, F(2,219) = 2.67, p > 0.05.  A Tukey a post-hoc test of significance 
revealed that percent of per-pupil expenditures in Operations for all schools was 
65 
 
significantly different between FY06 and FY08 (M = 0.0257, SD = 0.0070) as well as FY07 and 
FY08, (M = 0.0394, SD = 0.0069), indicating that spending in FY08 for all schools was 
significantly higher than spending in both FY06 and FY07.  This respective pattern was 
consistent for middle schools (M = 0.0426, SD = 0.0058; M = 0.0479, SD = 0.0058). 
 
Table 4.10 
Per-pupil expenditures for the main In$ite category of Operations by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1297.66 
1123.41 
465.25 
824.83 
2999.61 
2174.79 
1584.42 
1364.95 
1177.80 
510.49 
466.54 
3485.19 
3018.64 
1644.82 
1618.78 
1432.21 
583.88 
286.66 
4054.13 
3767.47 
1915.13 
1430.61 
1284.40 
539.72 
286.66 
4054.13 
3767.47 
1758.04 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1644.22 
1289.60 
1528.66 
42.56 
12167.57 
12125.01 
3979.01 
1419.08 
1271.14 
878.07 
60.50 
4991.22 
4930.72 
3328.18 
1585.76 
1437.56 
742.00 
16.60 
4742.38 
4725.78 
3082.33 
1536.19 
1373.70 
1137.47 
16.60 
12167.57 
12150.97 
3625.33 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1459.83 
1175.74 
1109.10 
42.56 
12167.57 
12125.01 
2195.32 
1389.83 
1232.79 
701.84 
60.50 
4991.22 
4930.72 
2298.34 
1585.76 
1437.56 
742.00 
16.60 
4742.38 
4725.78 
3082.33 
1479.34 
1335.64 
868.94 
16.60 
12167.57 
12150.97 
2563.18 
  
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Operations as the dependent variable.  The 
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statistical test was not significant, t(479) = 2.429, p > 0.05, indicating no significant differences 
in spending in Operations between middle and high schools.   
Descriptive statistics for per-pupil expenditures in the main In$ite category of 
Leadership were calculated for FY06, FY07, and FY08 for all schools and disaggregated by 
school level, as shown in table 4.11. 
 
Table 4.11 
Per-pupil expenditures for the main In$ite category of Leadership by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
524.92 
488.53 
220.67 
162.24 
1560.29 
1398.04 
740.82 
595.66 
518.61 
325.15 
267.37 
2281.49 
2014.12 
1014.74 
645.61 
570.20 
313.50 
296.37 
2162.84 
1866.47 
1067.65 
590.16 
525.92 
294.42 
162.24 
2281.49 
2119.24 
884.31 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
727.00 
496.21 
830.41 
195.67 
6952.45 
6756.79 
1559.91 
682.87 
524.36 
432.18 
222.81 
2825.62 
2602.81 
1285.65 
713.36 
560.48 
480.29 
214.70 
4376.91 
4162.20 
1415.01 
734.85 
524.36 
644.53 
195.67 
6952.45 
6756.79 
1454.67 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
619.48 
491.39 
596.92 
162.24 
6952.45 
6790.21 
1192.89 
635.75 
520.27 
379.40 
222.81 
2825.62 
2602.81 
1029.55 
713.36 
560.48 
480.29 
214.70 
4376.91 
4162.20 
1415.01 
656.94 
524.76 
493.02 
162.24 
6952.45 
6790.21 
1201.93 
  
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure in the main category of 
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Leadership.  The statistical test was significant for all schools, with F(2,478) = 8.16, p < 0.05 and 
for middle schools, with F(2,256) = 7.58, p < 0.05, but not for high schools, with F(2,219) = 2.72,  
p > 0.05.  A Tukey a post-hoc test of significance revealed that percent of per-pupil 
expenditures in Leadership were significantly different for all schools between FY06 and 
FY08 (M = 0.0145, SD = 0.0039) as well as FY07 and FY08 (M = 0.0125, SD = 0.0039) 
indicating that spending in FY08 for all schools was significantly higher than spending in 
both FY06 and FY07.  This respective pattern was consistent for middle schools (M = 0.0146, 
SD = 0.0040; M = 0.0116, SD = 0.0039). 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Leadership as the dependent variable.  The 
statistical test was significant, t(479) = 8.534, p < 0.05, indicating a significant difference in 
percent of per-pupil expenditures in Leadership between middle and high schools overall, 
with middle schools spending less per pupil than high schools.   
Summary of Descriptive Data for Main In$Ite Categories 
 To summarize the descriptive findings at the aggregate and main In$ite category levels, 
overall per-pupil expenditures did not show any significant differences among FY06, FY07, 
or FY08.  The percent of per-pupil expenditures within each of the four main In$ite 
categories, however, did yield significant differences for all schools in Instruction, with 
spending at both the middle and high school levels significantly higher in FY08 than in both 
FY06 and FY07.  Spending at the middle school level in Instructional Support was 
significantly lower in FY08 than in both FY06 and FY07.  Spending at the middle school level 
in Operations was significantly higher in FY08 than in both FY06 and FY07.  Finally, middle 
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school spending in Leadership was significantly higher in FY08 than in both FY06 and FY07.  
The percent of per-pupil spending at the middle school level was significantly lower than at 
the high school level overall and in the categories of Operations and Leadership. 
Descriptive Data for Instruction Subcategories and Variables 
Descriptive statistics for per-pupil expenditures for In$ite subcategories and variables 
within the main category of Instruction were analyzed, beginning with the subcategory of 
Face-To- Face Teaching.  Statistics were calculated for FY06, FY07, and FY08, as well as at 
the middle and high school levels, as shown in Table 4.12. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure in the subcategory of Face-
To-Face Teaching.  The statistical test was significant for all schools, with F(2,478) = 176.43, p < 
0.05, for high schools, with F(2,219) = 62.11, p < 0.05, and for middle schools, with F(2,256) = 
183.87, p < 0.05.  A Tukey a post-hoc test of significance revealed that percent of per-pupil 
expenditures in Face-To-Face Teaching for all schools were significantly different between 
FY06 and FY08 (M = 0.0924, SD = 0.0057) as well as between FY07 and FY08 (M = 0.0904, SD 
= 0.0056), indicating that spending in FY08 for all schools was significantly higher than 
spending in both FY06 and FY07.  This respective pattern held true for both middle schools 
(M = 0.0817, SD = 0.0050; M = 0.0824, SD = 0.0049) and high schools (M = 0.1047, SD = 
0.0106; M = 0.0998, SD = 0.0106). 
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Table 4.12 
Per-pupil expenditures for the In$ite subcategory of Face-To-Face Teaching by fiscal year 
and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3341.38 
3029.15 
1119.24 
1907.13 
7634.33 
5727.20 
3532.90 
3575.29 
3218.37 
1113.60 
2390.52 
8040.67 
5650.15 
4205.58 
3945.75 
3631.77 
1093.72 
2785.20 
8800.69 
6015.49 
3376.30 
3627.63 
3376.30 
1132.13 
1907.13 
8800.69 
6893.56 
3553.54 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4042.65 
3002.76 
5110.19 
106.19 
42451.71 
42345.52 
5381.70 
3734.53 
3152.88 
2523.60 
1091.78 
22291.29 
21199.51 
4410.94 
4113.35 
3634.80 
1802.39 
2437.15 
20823.30 
18386.14 
4438.34 
4031.02 
3335.08 
3544.39 
106.19 
42451.71 
42345.52 
4411.90 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3669.54 
3017.69 
3593.93 
106.19 
42451.71 
42345.52 
3855.72 
3648.48 
3177.61 
1891.70 
1091.78 
22291.29 
21199.51 
3964.81 
4113.35 
3634.80 
1802.39 
2437.15 
20823.30 
18386.14 
4438.34 
3813.81 
3370.87 
2552.16 
106.19 
42451.71 
42345.52 
4173.46 
Note.  The In$ite subcategory of Face-To-Face Teaching is comprised of the three variables: 
Instructional Teachers, Substitutes, and Instructional Paraprofessionals. 
 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Face-To-Face Teaching as the dependent variable.  
The statistical test was significant, t(479) = 5.465, p < 0.05, indicating a significant difference 
in percent of per-pupil expenditures in Face-To-Face Teaching between middle and high 
schools overall, with middle schools spending more per pupil than high schools.   
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Descriptive data for Face-to-Face Teaching variables. 
Descriptive statistics for per-pupil expenditures for In$ite variables within the 
subcategory of Face-To-Face Teaching were analyzed, beginning with the variable 
Instructional Teachers.  Statistics were calculated for FY06, FY07, and FY08, as well as at the 
middle and high school levels, as shown in Table 4.13. 
 
Table 4.13 
Per-pupil expenditures for the In$ite variable of Instructional Teachers by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3228.26 
2959.83 
1058.40 
1553.08 
7458.90 
5905.82 
3385.39 
3429.69 
3104.26 
1029.35 
2337.70 
7924.73 
5587.03 
3875.32 
3637.36 
3378.93 
963.11 
1966.93 
8499.29 
6532.36 
3010.69 
3436.50 
3232.21 
1026.40 
1553.08 
8499.29 
6946.21 
3230.26 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3905.46 
2949.54 
4852.23 
65.42 
39974.39 
39908.97 
5069.62 
3625.61 
3083.99 
2498.17 
1031.64 
22272.12 
21240.48 
4247.78 
3829.71 
3380.53 
1690.66 
1966.93 
19887.82 
17920.89 
3954.06 
3863.70 
3220.18 
3386.82 
65.42 
39974.39 
39908.97 
4209.29 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3545.16 
2954.68 
3412.35 
65.42 
39974.39 
39908.97 
3706.47 
3519.74 
3093.27 
1851.08 
1031.64 
22272.12 
21240.48 
3677.95 
3829.71 
3380.53 
1690.66 
1966.93 
19887.82 
17920.89 
3954.06 
3633.67 
3227.78 
2427.54 
65.42 
39974.39 
39908.97 
3980.05 
Note.  The In$ite variable of Instructional Teachers is within the subcategory of Face-To-
Face Teaching. 
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The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Instructional 
Teachers.  The statistical test was significant for all schools, with F(2,478) = 95.06, p < 0.05, for 
high schools, with F(2,219) = 42.84, p < 0.05, and for middle schools, with F(2,256) = 63.97, p < 
0.05.  A Tukey a post-hoc test of significance revealed that the percent of per-pupil 
expenditures for all schools in Instructional Teachers was significantly different between 
FY06 and FY08 (M = 0.0681, SD = 0.0057) as well as between FY07 and FY08 (0.0673, SD = 
0.0057), indicating that spending in FY08 for all schools was significantly higher than 
spending in both FY06 and FY07.  This respective trend held true for both middle schools (M 
= 0.0537, SD = 0.0057; M = 0.0570, SD = 0.0057) and high schools (M = 0.0846, SD = 0.0103; 
M = 0.0794, SD = 0.0102). 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Face-To-Face Teaching as the dependent variable.  
The statistical test was not significant, t(479) = 2.668, p > 0.05, indicating no significant 
difference in spending in Instructional Teachers between middle and high schools.  
Descriptive statistics for per-pupil expenditures for the In$ite variable Substitutes were 
analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the middle and 
high school levels, as shown in Table 4.14. 
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Table 4.14 
Per-pupil expenditures for the In$ite variable of Substitutes by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
41.20 
12.00 
47.55 
5.47 
207.09 
201.62 
127.01 
51.69 
20.81 
52.46 
10.98 
235.63 
224.65 
160.96 
43.38 
11.39 
54.73 
1.15 
257.69 
256.54 
134.76 
45.47 
16.89 
51.75 
1.15 
257.69 
256.54 
151.52 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
73.12 
16.36 
237.78 
0.10 
2030.63 
2030.53 
165.53 
49.05 
17.49 
48.85 
0.00 
178.97 
178.97 
143.90 
50.30 
9.24 
67.83 
0.00 
359.14 
359.14 
180.02 
60.16 
16.30 
146.51 
0.00 
2030.63 
2030.63 
175.52 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
56.14 
12.80 
166.48 
0.10 
2030.63 
2030.53 
131.67 
50.48 
19.51 
50.70 
0.00 
235.63 
235.63 
151.04 
50.30 
9.24 
67.83 
0.00 
359.14 
359.14 
180.02 
52.25 
16.58 
106.66 
0.00 
2030.63 
2030.63 
168.78 
Note.  The In$ite variable of Substitutes is within the subcategory of Face-To-Face Teaching. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Substitutes.  
The statistical test was not significant for all schools, with F(2,478) = 0.32, p > 0.05, nor was it 
significant for high schools, F(2,219) = 0.46, p > 0.05 or middle schools, F(2,256) = 0.71, p > 0.05.   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Substitutes as the dependent variable.  The 
statistical test was not significant, t(479) = 0.830, p > 0.05, indicating no significant difference 
in percent of per-pupil expenditures between middle and high schools in Substitutes.   
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Descriptive statistics for per-pupil expenditures for the In$ite variable Instructional 
Paraprofessionals were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as 
well as at the middle and high school levels, as shown in Table 4.15. 
 
Table 4.15 
Per-pupil expenditures for the In$ite variable of Instructional Paraprofessionals by fiscal year 
and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
71.93 
38.85 
92.64 
.00 
648.83 
648.83 
237.33 
93.91 
41.31 
142.83 
-18.43 
906.83 
925.26 
373.70 
265.01 
192.70 
184.03 
43.69 
1007.05 
963.36 
522.63 
145.66 
77.29 
169.25 
-18.43 
1007.05 
1025.48 
449.21 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
64.06 
46.28 
78.50 
0.00 
446.69 
446.69 
244.56 
59.96 
48.99 
68.90 
0.00 
404.48 
404.48 
249.19 
233.34 
171.93 
171.30 
0.00 
1007.05 
1007.05 
526.45 
107.19 
53.23 
121.96 
0.00 
779.38 
779.38 
365.54 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
68.25 
40.46 
86.13 
0.00 
648.83 
648.83 
240.20 
78.30 
46.56 
115.85 
-18.43 
906.83 
925.26 
283.78 
233.34 
171.93 
171.30 
0.00 
1007.05 
1007.05 
526.45 
127.90 
56.61 
150.38 
-18.43 
1007.05 
1025.48 
415.20 
Note.  The In$ite variable of Instructional Paraprofessionals is within the subcategory of 
Face-To-Face Teaching. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Instructional 
Paraprofessionals.  The statistical test was significant for all schools, F(2,478) = 155.23, p < 
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0.05, middle schools, F(2,256) = 90.62, p < 0.05, and high schools, F(2,219) = 77.41, p < 0.05.  A 
Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures in 
Instructional Paraprofessionals were significantly different between FY06 and FY08 (M = 
0.0238, SD = 0.0015) and FY07 and FY08 (M = 0.0230, SD = 0.0015) for all levels.  This 
respective trend held true for both middle schools (M = 0.0277, SD = 0.0023; M = 0.0262, SD 
= 0.0023) and high schools (M = 0.0192, SD = 0.018; M = 0.0192, SD = 0.0018).  Spending in 
all levels on Instructional Paraprofessionals was higher in FY08 than both FY07 and FY06. 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Instructional Paraprofessionals as the dependent 
variable.  The statistical test was significant, t(479) = 12.968, p < 0.05, indicating a significant 
difference in per-pupil expenditures in Instructional Paraprofessionals between middle and 
high schools overall, with middle schools spending more per pupil than high schools.   
Descriptive data for Classroom Materials subcategory and variables. 
Descriptive statistics for per-pupil expenditures for In$ite subcategories and variables 
within the main category of Instruction for the subcategory of Classroom Materials.  
Statistics were calculated for FY06, FY07, and FY08, as well as at the middle and high school 
levels, as shown in Table 4.16. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Classroom 
Materials.  The statistical test was significant for all schools, with F(2,478) = 6.30, p < 0.05, and 
for middle schools, F(2,256) = 6.81, p < 0.05, but not for high schools, F(2,219) = 1.69, p > 0.05.   
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A Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures 
in Classroom Materials were significantly different between FY06 and FY08 (M = 0.0113, SD 
= 0.0035) and FY07 and FY08 (M = 0.0097, SD = 0.0034) for all levels.  This respective trend 
also held true for middle schools (M = 0.0118, SD = 0.0040; 0.0133, SD = 0.0039).  Spending 
overall and at the middle school level on Instructional Paraprofessionals was higher in FY08 
than both FY07 and FY06. 
 
Table 4.16 
Per-pupil expenditures for the In$ite subcategory of Classroom Materials by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
391.93 
314.61 
225.04 
162.02 
1182.35 
1020.32 
752.29 
404.69 
340.83 
206.52 
154.52 
1253.24 
1098.72 
654.28 
462.04 
456.02 
179.97 
122.47 
936.43 
813.96 
642.67 
420.31 
378.97 
205.67 
122.47 
1253.24 
1130.77 
670.01 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
481.81 
366.29 
466.77 
163.68 
3652.55 
3488.87 
1183.14 
484.52 
391.80 
338.81 
153.10 
2127.36 
1974.26 
1095.15 
482.70 
463.92 
216.16 
113.93 
1761.58 
1647.65 
627.07 
491.30 
420.63 
360.86 
113.93 
3652.55 
3538.62 
939.15 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
433.99 
339.76 
360.58 
162.02 
3652.55 
3490.52 
766.42 
441.38 
372.76 
277.30 
153.10 
2127.36 
1974.26 
780.66 
482.70 
463.92 
216.16 
113.93 
1761.58 
1647.65 
627.07 
453.07 
397.98 
289.74 
113.93 
3652.55 
3538.62 
723.98 
Note.  The In$ite subcategory of Classroom Materials is comprised of the two variables 
Pupil-Use Technology & Software and Instructional Materials, Trips & Supplies. 
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The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Classroom Materials as the dependent variable.  
The statistical test was not significant, t(479) = 2.944, p > 0.05, indicating no significant 
difference in spending in Classroom Materials between middle and high schools.   
 
Table 4.17 
Per-pupil expenditures for the In$ite variable of Pupil-Use Technology & Software by fiscal 
year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
158.62 
101.46 
145.62 
12.47 
751.30 
738.83 
418.75 
163.68 
115.69 
152.76 
-6.51 
716.15 
722.66 
481.60 
166.89 
172.42 
99.17 
9.52 
525.11 
515.59 
318.58 
163.16 
125.31 
133.73 
-6.51 
751.30 
757.81 
418.52 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
174.87 
110.60 
218.51 
16.26 
1551.44 
1535.17 
618.14 
151.75 
124.68 
117.91 
9.23 
563.58 
554.35 
386.65 
157.80 
163.47 
100.34 
9.52 
529.65 
520.13 
313.14 
157.75 
125.95 
154.05 
9.23 
1551.44 
1542.20 
380.54 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
166.23 
107.17 
182.93 
12.47 
1551.44 
1538.96 
423.99 
158.19 
120.28 
137.56 
-6.51 
716.15 
722.66 
455.84 
157.80 
163.47 
100.34 
9.52 
529.65 
520.13 
313.14 
160.66 
125.68 
143.34 
-6.51 
1551.44 
1557.94 
409.65 
Note.  The In$ite variable of Pupil-Use Technology & Software is within the subcategory of 
Classroom Materials. 
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Descriptive statistics for per-pupil expenditures for the In$ite variable Pupil-Use 
Technology & Software were analyzed.  Statistics were calculated for FY06, FY07, and FY08, 
as well as at the middle and high school levels, as shown in Table 4.17. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Pupil-Use 
Technology & Software.  The statistical test was not significant for all schools, F(2,478) = 0.12, 
p > 0.05, nor for middle schools, F(2,256) = 0.63, p > 0.05, or high schools, F(2,219) = 0.11, p > 
0.05. 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Pupil-Use Technology & Software as the dependent 
variable.  The statistical test was not significant, t(479) = 1.531, p > 0.05, indicating no 
significant difference in spending in Pupil-Use Technology & Software between middle and 
high schools.   
Descriptive statistics for per-pupil expenditures for the In$ite variable Instructional 
Materials, Trips & Supplies were analyzed.  Statistics were calculated for FY06, FY07, and 
FY08, as well as at the middle and high school levels, as shown in Table 4.18. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Instructional 
Materials, Trips & Supplies.  The statistical test was significant for all schools, F(2,478) = 13.85, 
p < 0.05, middle schools, F(2,256) = 18.09, p < 0.05, and for high schools, F(2,219) = 4.34, p < 
0.05.  A Tukey a post-hoc test of significance revealed that percent of per-pupil 
expenditures in Instructional Materials, Trips & Supplies were significantly different 
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between FY06 and FY08 (M = 0.0106, SD = 0.0022) and FY07 and FY08 (M = 0.0089, SD = 
0.0022) for all levels, indicating higher spending in FY08 than both FY06 and FY07.  A Tukey 
a post-hoc test of significance for middle schools revealed a similar pattern with 
significantly higher spending in FY08 than both FY06 (M = 0.0097, SD = 0.0020) and FY07 (M 
= 0.0106, SD = 0.0019).  A Tukey a post-hoc test of significance for high schools revealed 
only higher spending in FY08 than FY06 (M = 0.0118, SD = 0.0040). 
 
Table 4.18 
Per-pupil expenditures for the In$ite variable of Instructional Materials, Trips & Supplies by 
fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
233.31 
196.62 
99.51 
100.44 
534.70 
434.25 
329.85 
241.01 
222.14 
79.35 
69.32 
537.09 
467.77 
262.26 
295.15 
282.37 
103.96 
112.95 
591.01 
478.06 
357.93 
257.15 
226.95 
98.50 
69.32 
591.01 
521.69 
351.69 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
306.94 
241.24 
286.45 
93.05 
2101.11 
2008.06 
593.92 
332.78 
260.96 
279.31 
117.45 
1907.62 
1790.17 
916.24 
324.91 
297.22 
159.82 
51.97 
1283.91 
1231.93 
414.37 
333.55 
278.62 
258.33 
51.97 
2101.11 
2049.14 
529.26 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
267.76 
215.16 
211.45 
93.05 
2101.11 
2008.06 
328.24 
283.19 
239.85 
202.69 
69.32 
1907.62 
1838.30 
401.70 
324.91 
297.22 
159.82 
51.97 
1283.91 
1231.93 
414.37 
292.41 
253.78 
193.37 
51.97 
2101.11 
2049.14 
368.25 
Note.  The In$ite variable of Instructional Materials, Trips & Supplies is within the 
subcategory of Instructional Materials. 
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The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Instructional Materials, Trips & Supplies as the 
dependent variable.  The statistical test was significant, t(479) = 14.539, p < 0.05, indicating a 
significant difference in per-pupil expenditures in Instructional Materials, Trips & Supplies 
between middle and high schools, with middle schools spending less than high schools.   
Summary of Descriptive Data for Instruction Subcategories & Variables 
To summarize the descriptive findings within the In$ite category of Instruction, the 
percent of per-pupil expenditures for secondary schools overall and at both the middle and 
high school levels showed significant increases from FY06 to FY08 and from FY07 to FY08 in 
the subcategories/variables of Face-to-Face Teaching,  Instructional Teachers, Instructional 
Paraprofessionals, and Classroom Materials.  Secondary schools overall and middle schools 
showed significant increases for the variable Instructional Materials, Trips & Supplies from 
FY06 to FY08 and FY07 to FY08, whereas high schools only showed an increase in percent of 
per-pupil expenditures from FY06 to FY08.  The similarity of results for the subcategory of 
Face-To-Face Teaching and for the variable Instructional Teachers was logical since 
Instructional Teachers comprised a large amount of spending within Face-To-Face Teaching.  
Note that when comparing the percent of per-pupil expenditures for each variable within 
Instruction, Instructional Teachers comprised over 84% of expenditures.  
 A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed higher spending for middle schools 
than high schools in Face-To-Face Teaching and Instructional Paraprofessionals and lower 
spending for middle schools than high schools in Instructional Materials, Trips, and Supplies. 
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Descriptive Data for Instructional Support Subcategories and Variables 
Descriptive statistics for per-pupil expenditures for In$ite subcategories and variables 
within the main category of Instructional Support were analyzed, beginning with the 
subcategory of Pupil Support.  Statistics were calculated for FY06, FY07, and FY08, as well as 
at the middle and high school levels, as shown in Table 4.19. 
 
Table 4.19 
Per-pupil expenditures for the In$ite subcategory of Pupil Support by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
424.30 
348.36 
205.86 
17.05 
1494.94 
1477.89 
570.43 
442.98 
382.85 
161.26 
15.89 
984.01 
968.12 
472.76 
452.95 
390.14 
199.38 
15.06 
1192.14 
1177.08 
620.57 
440.42 
377.84 
189.30 
15.06 
1494.94 
1479.88 
563.59 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
579.20 
419.34 
427.47 
82.62 
3274.48 
3191.86 
1031.12 
590.17 
448.67 
334.65 
14.71 
2182.14 
2167.43 
1093.85 
556.04 
453.62 
327.78 
14.94 
2611.03 
2596.10 
880.49 
616.37 
466.51 
390.60 
14.71 
3274.48 
3259.76 
1053.13 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
496.79 
402.86 
336.62 
17.05 
3274.48 
3257.43 
758.16 
510.63 
429.62 
265.50 
14.71 
2182.14 
2167.43 
687.30 
556.04 
453.62 
327.78 
14.94 
2611.03 
2596.10 
880.49 
521.63 
428.15 
311.80 
14.71 
3274.48 
3259.76 
746.42 
Note.  The In$ite subcategory of Pupil Support is comprised of the four variables: Guidance 
& Counseling, Library & Media, Extracurricular, and Student Health & Services. 
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The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the subcategory Pupil 
Support.  The statistical test was significant for all schools, F(2,478) = 5.75, p < 0.05, and for 
high schools, F(2,219) = 6.65, p < 0.05, but not for middle schools, F(2,256) = 0.83, p > 0.05.   
A Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures 
in Pupil Support were significantly different between FY06 and FY08 (M = 0.0086, SD = 
0.0028) and FY07 and FY08 (M = 0.0079, SD = 0.0028) for all levels, indicating higher 
spending in FY08 than both FY06 and FY07.  A Tukey a post-hoc test of significance for high 
schools revealed a similar pattern, with significantly higher spending in FY08 than both FY06 
(M = 0.0155, SD = 0.0046) and FY07 (M = 0.0132, SD = 0.0046).   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Pupil Support as the dependent variable.  The 
statistical test was significant, t(479) = 60.762, p < 0.05, indicating a significant difference in 
per-pupil expenditures in Pupil Support between middle and high schools overall, with 
middle schools spending less per pupil than high schools.   
Descriptive Data for Pupil Support Subcategory and Variables 
Descriptive statistics for per-pupil expenditures for the In$ite variable Guidance & 
Counseling were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at 
the middle and high school levels, as shown in Table 4.20. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Guidance & 
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Counseling.  The statistical test was significant for all schools, F(2,478) = 3.63, p < 0.05, and for 
high schools, F(2,219) = 6.05, p < 0.05, but not for middle schools, F(2,256) = 0.25, p > 0.05.   
A Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures 
in Guidance & Counseling were significantly different between FY06 and FY08 (M = 0.0045, 
SD = 0.0019) for all levels, indicating higher spending in FY08 than FY06.  A Tukey a post-hoc 
test of significance for high schools revealed significantly higher spending in FY08 than both 
FY06 (M = 0.0112, SD = 0.0034) and FY07 (M = 0.0093, SD = 0.0034).   
Table 4.20 
Per-pupil expenditures for the In$ite variable of Guidance & Counseling by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
196.06 
177.44 
69.61 
17.05 
488.58 
471.53 
222.99 
203.53 
184.22 
75.47 
2.15 
527.42 
525.27 
260.02 
196.07 
171.55 
92.09 
15.06 
616.32 
601.26 
285.44 
198.57 
182.68 
79.65 
2.15 
616.32 
614.17 
245.70 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
227.68 
176.62 
174.23 
0.00 
1352.69 
1352.69 
338.27 
243.55 
184.53 
188.53 
0.00 
1601.44 
1601.44 
390.01 
244.12 
199.95 
186.93 
0.00 
1458.76 
1458.76 
411.15 
257.78 
192.77 
207.36 
0.00 
1601.44 
1601.44 
457.68 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
210.86 
176.82 
130.06 
0.00 
1352.69 
1352.69 
256.53 
221.92 
184.24 
140.28 
0.00 
1601.44 
1601.44 
292.73 
244.12 
199.95 
186.93 
0.00 
1458.76 
1458.76 
411.15 
225.90 
183.90 
155.17 
0.00 
1601.44 
1601.44 
317.32 
Note.  The In$ite variable of Guidance & Counseling is within the subcategory of Pupil 
Support. 
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The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditure in Guidance & Counseling as the dependent variable.  
The statistical test was significant, t(479) = 14.798, p < 0.05, indicating a significant difference 
in per-pupil expenditures in Guidance & Counseling between middle and high schools 
overall, with middle schools spending less than high schools.   
Descriptive statistics for per-pupil expenditures for the In$ite variable Library & Media 
were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the middle 
and high school levels, as shown in Table 4.21. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Library & 
Media.  The statistical test was not significant for all schools, F(2,478) = 2.55, p > 0.05, nor for 
high schools, F(2,219) = 0.28, p > 0.05, but was significant for middle schools, F(2,256) = 7.96, p < 
0.05.   
A Tukey a post-hoc test of significance for middle schools revealed significantly higher 
spending in FY08 than both FY06 (M = 0.0028, SD = 0.0008) and FY07 (M = 0.0030, SD = 
0.008).   
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Library & Media as the dependent variable.  The statistical 
test was significant, t(479) = 5.138, p < 0.05, indicating a significant difference in per-pupil 
expenditures in Library & Media between middle and high schools overall, with middle 
schools spending more than high schools.   
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Table 4.21 
Per-pupil expenditures for the In$ite variable of Library & Media by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
92.53 
70.19 
68.08 
.00 
545.17 
545.17 
160.28 
94.87 
74.20 
52.59 
-.07 
349.70 
349.77 
161.79 
111.06 
92.94 
61.40 
.00 
416.21 
416.21 
195.06 
99.68 
80.27 
61.24 
-.07 
545.17 
545.24 
151.00 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
115.33 
70.96 
158.09 
0.00 
1307.26 
1307.26 
313.30 
101.00 
71.95 
82.23 
0.00 
486.02 
486.02 
299.42 
106.38 
86.57 
78.61 
0.00 
499.91 
499.91 
263.16 
105.65 
71.48 
116.01 
0.00 
1307.26 
1307.26 
294.88 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
103.20 
70.81 
119.13 
0.00 
1307.26 
1307.26 
206.30 
97.68 
72.36 
67.68 
-0.07 
486.02 
486.10 
234.49 
106.38 
86.57 
78.61 
0.00 
499.91 
499.91 
263.16 
102.44 
73.75 
90.67 
-0.07 
1307.26 
1307.34 
247.24 
Note.  The In$ite variable of Library & Media is within the subcategory of Pupil Support. 
 
Descriptive statistics for per-pupil expenditures for the In$ite variable Extracurricular 
were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the middle 
and high school levels, as shown in Table 4.22. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable 
Extracurricular.  The statistical test was not significant for all schools, F(2,478) =0.32, p > 0.05, 
nor for middle schools, F(2,256) = 0.52, p > 0.05, or high schools, F(2,219) = 0.69, p > 0.05.   
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The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Extracurricular as the dependent variable.  The 
statistical test was significant, t(479) = 152.064, p < 0.05, indicating a significant difference in 
spending in Extracurricular between middle and high schools overall, with middle schools 
spending less than high schools.   
 
Table 4.22 
Per-pupil expenditures for the In$ite variable of Extracurricular by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
39.11 
20.51 
65.13 
.00 
514.39 
514.39 
153.12 
44.68 
24.62 
47.56 
.00 
237.36 
237.36 
148.60 
39.73 
13.99 
61.53 
.00 
355.40 
355.40 
203.77 
41.19 
21.31 
58.31 
.00 
514.39 
514.39 
155.49 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
140.69 
80.70 
150.66 
0.00 
606.73 
606.73 
492.59 
156.61 
82.51 
173.26 
0.00 
669.80 
669.80 
552.51 
98.99 
33.56 
152.26 
0.00 
771.15 
771.15 
463.94 
155.67 
85.88 
173.05 
0.00 
771.15 
771.15 
542.66 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
86.65 
28.74 
123.99 
0.00 
606.73 
606.73 
392.45 
96.12 
42.31 
134.32 
0.00 
669.80 
669.80 
435.22 
98.99 
33.56 
152.26 
0.00 
771.15 
771.15 
463.94 
94.03 
35.10 
137.40 
0.00 
771.15 
771.15 
422.68 
Note.  The In$ite variable of Extracurricular is within the subcategory of Pupil Support. 
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Descriptive statistics for per-pupil expenditures for the In$ite variable Student Health & 
Services were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the 
middle and high school levels, as shown in Table 4.23. 
 
Table 4.23 
Per-pupil expenditures for the In$ite variable of Student Health & Services by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
96.60 
77.20 
52.23 
.00 
351.42 
351.42 
168.76 
99.90 
95.31 
50.73 
.00 
256.13 
256.13 
203.39 
106.09 
98.16 
57.39 
.00 
388.53 
388.53 
193.42 
100.97 
92.12 
53.51 
.00 
388.53 
388.53 
196.34 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
95.50 
77.60 
116.22 
0.00 
988.99 
988.99 
171.76 
89.02 
86.84 
46.54 
1.05 
301.32 
300.27 
193.81 
106.56 
95.53 
96.57 
0.00 
1129.01 
1129.01 
196.92 
97.27 
83.64 
103.63 
0.00 
1129.01 
1129.01 
182.79 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
96.09 
77.44 
87.85 
0.00 
988.99 
988.99 
170.66 
94.90 
90.18 
49.00 
0.00 
301.32 
301.32 
192.32 
106.56 
95.53 
96.57 
0.00 
1129.01 
1129.01 
196.92 
99.26 
88.73 
80.54 
0.00 
1129.01 
1129.01 
188.21 
Note.  The In$ite variable of Student Health & Services is within the subcategory of Pupil 
Support. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Student 
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Health & Services.  The statistical test was not significant for all schools, F(2,478) = 2.43, p > 
0.05, nor for middle schools, F(2,256) = 1.37, p > 0.05, or high schools, F(2,219) = 1.13, p > 0.05.   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Student Health & Services as the dependent 
variable.  The statistical test was significant, t(479) = 6.307, p < 0.05, indicating a significant 
difference in spending in Student Health & Services between middle and high schools with 
middle schools spending significantly more than high schools. 
Descriptive Data for Teacher Support Subcategory and Variables 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Teacher 
Support were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the 
middle and high school levels, as shown in Table 4.24. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Teacher 
Support.  The statistical test was significant for all schools, F(2,478) = 8.25, p < 0.05, and for 
middle schools, F(2,256) = 30.42, p < 0.05, but not for high schools, F(2,219) = 1.99, p > 0.05.  A 
Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures in 
Teacher Support were significantly increasing for middle schools over all three years: FY06 
and FY08 (M = 0.0131, SD = 0.0017), FY06 and FY07 (0.0050, SD = 0.0017) and FY07 and 
FY08 (M = 0.0082, SD = 0.0017).  A Tukey a post-hoc test of significance for all schools 
revealed significantly higher percent of per-pupil expenditures in FY08 than both FY06 (M = 
0.0074, SD = 0.0031) and FY07 (M = 0.0126, SD = 0.0031).   
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The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Teacher Support as the dependent variable.  The 
statistical test was not significant, t(479) = 0.611, p > 0.05, indicating no significant difference 
in spending in Teacher Support between middle and high schools.  
 
Table 4.24 
Per-pupil expenditures for the In$ite subcategory of Teacher Support by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
122.54 
76.92 
94.22 
41.55 
421.31 
379.76 
267.74 
164.18 
125.11 
110.66 
63.96 
652.36 
588.40 
343.49 
204.72 
174.32 
90.47 
68.81 
562.81 
494.00 
314.82 
164.77 
149.28 
104.02 
41.55 
652.36 
610.81 
316.96 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
155.84 
80.42 
279.53 
0.00 
1870.93 
1870.93 
359.69 
200.85 
107.85 
432.17 
0.00 
3701.10 
3701.10 
412.48 
229.34 
175.57 
391.67 
0.00 
4817.01 
4817.01 
351.40 
205.54 
119.41 
445.29 
0.00 
4817.01 
4817.01 
390.15 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
138.12 
80.07 
203.15 
0.00 
1870.93 
1870.93 
279.02 
181.03 
111.14 
303.54 
0.00 
3701.10 
3701.10 
356.19 
229.34 
175.57 
391.67 
0.00 
4817.01 
4817.01 
351.40 
183.59 
129.71 
312.28 
0.00 
4817.01 
4817.01 
351.22 
Note.  The In$ite subcategory of Teacher Support is comprised of the three variables: 
Curriculum Development, In-Service, Staff Development & Support, and Sabbaticals. 
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Descriptive statistics for per-pupil expenditures for the In$ite variable of Curriculum 
Development were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as 
at the middle and high school levels, as shown in Table 4.25. 
 
Table 4.25 
Per-pupil expenditures for the In$ite variable of Curriculum Development by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
12.14 
4.85 
20.60 
.00 
120.78 
120.78 
63.39 
12.02 
5.44 
18.36 
.00 
83.30 
83.30 
63.37 
10.52 
2.90 
26.66 
.00 
209.15 
209.15 
61.62 
11.55 
4.85 
22.14 
.00 
209.15 
209.15 
62.96 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
12.08 
4.89 
18.94 
0.00 
74.42 
74.42 
70.21 
11.61 
6.11 
18.48 
0.00 
83.30 
83.30 
64.77 
10.64 
2.90 
27.24 
0.00 
209.15 
209.15 
49.27 
11.48 
4.89 
22.23 
0.00 
209.15 
209.15 
64.27 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
12.11 
4.87 
19.78 
0.00 
120.78 
120.78 
65.18 
11.83 
5.63 
18.36 
0.00 
83.30 
83.30 
63.64 
10.64 
2.90 
27.24 
0.00 
209.15 
209.15 
49.27 
11.52 
4.88 
22.16 
0.00 
209.15 
209.15 
63.45 
Note.  The In$ite variable of Curriculum Development is within the subcategory of Teacher 
Support. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Curriculum 
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Development.  The statistical test was not significant for all schools, F(2,478) = 0.99, p > 0.05, 
nor for middle schools, F(2,256) = 0.61, p > 0.05, or for high schools, F(2,219) = 0.38, p > 0.05.   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Curriculum Development as the dependent 
variable.  The statistical test was not significant, t(479) = 0.063, p > 0.05, indicating no 
significant difference in spending in Curriculum Development between middle and high 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite variable of In-Service, Staff 
Development & Support were analyzed.  Statistics were calculated for FY06, FY07, and FY08, 
as well as at the middle and high school levels, as shown in Table 4.26. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable In-Service, 
Staff Development & Support.  The statistical test was significant for all schools, F(2,478) = 
8.57, p < 0.05, and for middle schools, F(2,256) = 34.04, p < 0.05, but not for high schools, 
F(2,219) = 2.08, p > 0.05.  A Tukey a post-hoc test of significance revealed that percent of per-
pupil expenditures in In-Service, Staff Development & Support were significantly increasing 
for middle schools over all three years: FY06 and FY08 (M = 0.0132, SD = 0.0016), FY06 and 
FY07 (0.0050, SD = 0.0016) and FY07 and FY08 (M = 0.0083, SD = 0.0016).  A Tukey a post-
hoc test of significance for all schools revealed significantly lower percent of per-pupil 
expenditures in FY06 than both FY07 (M = 0.0074, SD = 0.0031) and FY08 (M = 0.0127, SD = 
0.0031).   
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Table 4.26 
Per-pupil expenditures for the In$ite variable In-Service, Staff Development & Support by 
fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
110.40 
65.64 
85.86 
36.70 
358.35 
321.65 
260.32 
151.63 
115.77 
102.18 
48.00 
602.36 
554.36 
315.35 
191.68 
171.21 
82.23 
61.96 
488.89 
426.93 
289.30 
152.18 
139.01 
96.07 
36.70 
602.36 
565.66 
306.59 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
142.88 
72.55 
274.84 
0.00 
1866.08 
1866.08 
301.87 
188.74 
99.37 
431.75 
0.00 
3695.85 
3695.85 
375.87 
217.01 
171.32 
390.63 
0.00 
4814.10 
4814.10 
307.56 
193.37 
108.82 
444.18 
0.00 
4814.10 
4814.10 
347.78 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
125.60 
70.54 
198.12 
0.00 
1866.08 
1866.08 
272.03 
168.69 
103.97 
301.67 
0.00 
3695.85 
3695.85 
334.39 
217.01 
171.32 
390.63 
0.00 
4814.10 
4814.10 
307.56 
171.19 
117.14 
310.20 
0.00 
4814.10 
4814.10 
313.12 
Note.  The In$ite variable of In-Service, Staff Development & Support is within the 
subcategory of Teacher Support. 
 
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in In-Service, Staff Development & Support as the dependent 
variable.  The statistical test was not significant, t(479) = 0.287, p > 0.05, indicating no 
significant difference in spending in In-Service, Staff Development & Support  between 
middle and high schools. 
Descriptive statistics for per-pupil expenditures for the In$ite variable of Sabbaticals 
were analyzed.  Since the descriptive statistics for per-pupil expenditures for the variable 
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Sabbaticals revealed median values and restricted ranges of $0.00 for all three years, the 
variable was excluded from further analysis in this study.   
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Program 
Support were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as at the 
middle and high school levels, as shown in Table 4.27. 
 
Table 4.27 
Per-pupil expenditures for the In$ite subcategory of Program Support by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
354.27 
344.05 
129.87 
38.91 
743.39 
704.48 
403.87 
383.00 
382.33 
124.20 
33.86 
758.16 
724.30 
346.33 
97.06 
71.80 
94.07 
11.43 
454.01 
442.58 
288.85 
275.54 
290.27 
174.35 
11.43 
758.16 
746.73 
503.43 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
388.48 
300.49 
785.66 
0.00 
6866.97 
6866.97 
592.52 
316.50 
313.85 
168.27 
1.83 
693.94 
692.11 
559.03 
94.66 
62.06 
93.20 
0.63 
454.01 
453.38 
277.82 
264.26 
220.51 
479.00 
0.00 
6866.97 
6866.97 
548.99 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
370.28 
318.33 
544.01 
0.00 
6866.97 
6866.97 
547.14 
352.43 
364.71 
149.38 
1.83 
758.16 
756.33 
516.01 
94.66 
62.06 
93.20 
0.63 
454.01 
453.38 
277.82 
270.33 
260.00 
349.29 
0.00 
6866.97 
6866.97 
518.68 
Note.  The In$ite subcategory of Program Support consists of the variables Program 
Management and Therapists, Psych, Eval, Pers Att. & Soc. Workers. 
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The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Program 
Support.  The statistical test was significant for all schools, F(2,478) = 190.88, p < 0.05, middle 
schools, F(2,256) = 165.54, p < 0.05, and high schools, F(2,219) = 56.39, p < 0.05.  A Tukey a post-
hoc test of significance revealed that expenditures in Program Support were significantly 
different between FY06 and FY08 (M = 0.0398, SD = 0.0023) and FY07 and FY08 (M = 0.0389, 
SD = 0.0023) for all levels, indicating lower per-pupil expenditures in FY08 than FY06 or 
FY07.  This trend was consistent, respectively, for both middle schools (M = 0.0437, SD = 
0.0028; M = 0.0437, SD = 0.0028) and high schools (M = 0.0335, SD = 0.0036; M = 0.0335, SD 
= 0.0036).   
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Program Support as the dependent variable.  The statistical 
test was significant, t(479) = 10.318, p < 0.05, indicating a significant difference in spending in 
Program Support between middle and high schools, with middle schools spending more 
than high schools. 
Descriptive statistics for per-pupil expenditures for the In$ite variable of Program 
Management were analyzed.  Statistics were calculated for FY06, FY07, and FY08, as well as 
at the middle and high school levels, as shown in Table 4.28. 
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Table 4.28 
Per-pupil expenditures for the In$ite variable of Program Management by fiscal year and 
school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
32.54 
32.77 
22.26 
.00 
152.74 
152.74 
58.79 
35.39 
34.27 
25.06 
.00 
144.86 
144.86 
95.97 
19.60 
.97 
35.61 
.00 
168.88 
168.88 
98.34 
29.05 
28.23 
29.11 
.00 
168.88 
168.88 
92.98 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
33.23 
27.12 
58.88 
0.00 
499.45 
499.45 
61.31 
32.20 
30.06 
25.47 
0.00 
108.23 
108.23 
85.19 
19.36 
0.97 
33.71 
0.00 
168.88 
168.88 
91.38 
28.11 
23.78 
41.46 
0.00 
499.45 
499.45 
85.06 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
32.86 
31.89 
43.28 
0.00 
499.45 
499.45 
60.21 
33.93 
32.87 
25.22 
0.00 
144.86 
144.86 
85.35 
19.36 
0.97 
33.71 
0.00 
168.88 
168.88 
91.38 
28.62 
26.89 
35.32 
0.00 
499.45 
499.45 
84.46 
Note.  The In$ite variable Program Management is within the subcategory of Program 
Support. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Program 
Management.  The statistical test was significant for all schools, F(2,478) = 15.48, p < 0.05, 
middle schools, F(2,256) = 10.56, p < 0.05, and for high schools, F(2,219) = 5.56, p < 0.05.  A 
Tukey a post-hoc test of significance revealed that percent of per-pupil expenditures in 
Program Management were significantly different between FY06 and FY08 (M = 0.0022, SD 
= 0.0005) and FY07 and FY08 (M = 0.0024, SD = 0.0005) for all levels, indicating lower per-
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pupil expenditures in FY08 than FY06 or FY07.  This trend was consistent for middle schools 
as well, with lower spending in FY08 than both FY06 (M = 0.0027, SD = 0.0007) and FY07 (M 
= 0.0026, SD = 0.0007).  High schools demonstrated lower spending from FY07 to FY08 (M = 
0.0022, SD = 0.0007). 
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Program Management as the dependent variable.  The 
statistical test was not significant, t(479) = 2.527, p > 0.05, indicating no significant difference 
in percent of per-pupil expenditures in Program Management between middle and high 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite variable of Therapists, 
Psych, Eval, Pers Att. & Soc Workers were analyzed.  Statistics were calculated for FY06, 
FY07, and FY08, as well as at the middle and high school levels, as shown in Table 4.29. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the variable Therapists, 
Psych, Eval, Pers Att. & Soc Workers.  The statistical test was significant for all schools, F(2,478) 
= 187.90, p < 0.05, middle schools, F(2,256) = 161.02, p < 0.05, and high schools, F(2,219) = 55.95, 
p < 0.05.  A Tukey a post-hoc test of significance revealed that percent of per-pupil 
expenditures in Therapists, Psych, Eval, Pers Att. & Soc Workers were significantly different 
between FY06 and FY08 (M = 0.0367, SD = 0.0022) and FY07 and FY08 (M = 0.0365, SD = 
0.0022) for all levels, indicating lower spending in FY08 than either FY06 or FY07.  This trend 
was consistent, respectively for both middle (M = 0.0410, SD = 0.0027; 0.0411, SD = 0.0026) 
and high schools (0.0320, SD = 0.0035; M = 0.0311, SD = 0.0034). 
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Table 4.29 
Per-pupil expenditures for the In$ite variable of Therapists, Psych, Eval, Pers Att. & Soc 
Workers by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
321.73 
312.52 
130.47 
37.47 
685.99 
648.51 
392.01 
347.60 
353.17 
122.11 
22.46 
740.59 
718.13 
345.86 
77.47 
70.11 
78.61 
6.51 
443.87 
437.36 
269.59 
246.49 
253.11 
166.17 
6.51 
740.59 
734.08 
478.72 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
355.25 
280.42 
730.04 
0.00 
6367.52 
6367.52 
582.85 
284.30 
302.27 
164.70 
0.00 
693.94 
693.94 
545.25 
75.30 
61.43 
78.79 
0.35 
443.87 
443.52 
259.60 
236.15 
186.57 
446.36 
0.00 
6367.52 
6367.52 
504.52 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
337.42 
295.14 
506.81 
0.00 
6367.52 
6367.52 
509.64 
318.51 
335.17 
146.26 
0.00 
740.59 
740.59 
477.35 
75.30 
61.43 
78.79 
0.35 
443.87 
443.52 
259.60 
241.71 
222.34 
326.49 
0.00 
6367.52 
6367.52 
484.00 
Note.  The In$ite variable Therapists, Psych, Eval, Pers Att. & Soc Workers is within the 
subcategory of Program Support. 
 
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Therapists, Psych, Eval, Pers Att. & Soc Workers as the 
dependent variable.  The statistical test was significant, t(479) = 9.775, p < 0.05, indicating a 
significant difference in spending in Therapists, Psych, Eval, Pers Att. & Soc Workers 
between middle and high schools, with middle schools spending more than high schools. 
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Summary of Descriptive Data for Instructional Support Subcategories 
To summarize the descriptive findings within the In$ite category of Instructional 
Support, overall percent of per-pupil expenditures for secondary schools showed significant 
differences over the three-year period for the subcategories and variables: Pupil Support; 
Guidance & Counseling; Teacher Support; In-Service, Staff Development & Support; Program 
Support; Program Management; and Therapists, Psych, Eval, Pers Att. & Soc Workers.  In the 
subcategories of Pupil Support and Teacher Support and the variable In-Service, Staff 
Development & Support showed significant increases from FY06 to FY08 and FY07 to FY08.  
The subcategory of Program Support and its contained variables; Program Management; 
and Therapists, Psych, Eval, Pers Att. & Soc Workers; all showed significant decreases from 
FY06 to FY08 and from FY07 to FY08. 
Percent of per-pupil expenditure patterns for high schools generally mirrored those of 
secondary schools overall.  The subcategory of Pupil Support and the variable In-Service, 
Staff Development & Support showed significant increases from FY06 to FY08 and FY07 to 
FY08.  The subcategory of Program Support and its contained variables; Program 
Management; and Therapists, Psych, Eval, Pers Att. & Soc Workers; all showed significant 
decreases from FY06 to FY08 and from FY07 to FY08. 
Percent of per-pupil expenditures for middle school for Library & Media, in the 
subcategory of Teacher Support, and for the variable In-service, Staff Development & 
Support were significantly higher from FY06 to FY08 and from FY07 to FY08.  Per-pupil 
expenditures in the subcategory of Program Support and all of its included variables, 
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Program Management and Therapists, Psych, Eval, Pers Att. & Soc Workers were 
significantly lower from FY06 to FY08 and from FY07 to FY08.   
 A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed middle schools spent less than high 
schools in Pupil Support, Guidance & Counseling, and Extracurricular.  Middle schools spent 
greater percentages of per-pupil expenditures on Library & Media; Student Health & 
Services; Program Support; and Therapists,Psych,Eval,Pers Att. & Soc. Workers. 
 Descriptive Data for Operations Subcategories and Variables 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Non-
Instructional Pupil Services were calculated for FY06, FY07, and FY08, as well as at the 
middle and high school levels, as shown in Table 4.30. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite subcategory of 
Non-Instructional Pupil Services.  The statistical test was significant for all schools, F(2,478) = 
16.43, p < 0.05 and for middle schools, F(2,256) = 29.12, p < 0.05, but was not significant for 
high schools, F(2,219) = 2.18, p > 0.05.  A Tukey a post-hoc test of significance revealed 
significant difference between FY06 and FY08 (M = 0.0173, SD = 0.0040) and FY07 and FY08 
(M = 0.0218, SD = 0.0040) for all schools, with significantly greater spending in FY08 than 
FY06 or FY07.  This respective trend also held for middle schools, (M = 0.0235, SD = 0.0040; 
M = 0.0284, SD = 0.0040). 
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Table 4.30 
Per-pupil expenditures for the In$ite subcategory of Non-Instructional Pupil Services by fiscal 
year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
611.81 
557.65 
232.91 
193.22 
1782.77 
1589.55 
747.42 
638.08 
544.32 
280.24 
163.67 
1920.37 
1756.70 
896.69 
795.14 
739.38 
308.93 
69.56 
2390.64 
2321.08 
1018.07 
683.63 
608.34 
287.44 
69.56 
2390.64 
2321.08 
855.72 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
619.67 
555.96 
826.68 
0.00 
7010.10 
7010.10 
1375.34 
534.05 
555.18 
350.07 
0.00 
2182.10 
2182.10 
1354.18 
703.58 
710.92 
358.86 
0.00 
2390.64 
2390.64 
1471.30 
582.77 
567.59 
560.37 
0.00 
7010.10 
7010.10 
1368.82 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
615.49 
556.80 
588.36 
0.00 
7010.10 
7010.10 
1178.61 
590.27 
547.30 
317.54 
0.00 
2182.10 
2182.10 
1223.65 
703.58 
710.92 
358.86 
0.00 
2390.64 
2390.64 
1471.30 
637.08 
586.87 
437.63 
0.00 
7010.10 
7010.10 
1192.30 
Note.  The In$ite subcategory of Non-Instructional Pupil Services consists of the variables 
Transportation, Food Service, and Safety. 
 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Non-Instructional Pupil Services as the dependent 
variable.  The statistical test was significant, t(479) = 50.811, p < 0.05, indicating a significant 
difference in percent of per-pupil expenditures in Non-Instructional Pupil Services between 
middle and high schools, with middle schools spending significantly more than high schools. 
100 
 
Descriptive statistics for per-pupil expenditures for the In$ite variable of Transportation 
were calculated for FY06, FY07, and FY08, as well as at the middle and high school levels, as 
shown in Table 4.31. 
 
Table 4.31 
Per-pupil expenditures for the In$ite variable of Transportation by fiscal year and school 
level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
399.69 
355.21 
179.68 
76.70 
1193.92 
1117.22 
607.94 
394.34 
323.14 
207.87 
0.00 
1232.13 
1232.13 
708.78 
422.02 
333.70 
283.20 
0.00 
2390.64 
2390.64 
711.14 
405.57 
336.20 
228.40 
0.00 
2390.64 
2390.64 
656.42 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
355.18 
350.65 
377.63 
0.00 
2942.04 
2942.04 
856.73 
309.61 
310.78 
227.40 
0.00 
1256.14 
1256.14 
810.91 
367.41 
325.76 
274.30 
0.00 
2390.64 
2390.64 
721.13 
322.23 
313.01 
291.58 
0.00 
2942.04 
2942.04 
732.62 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
378.86 
353.44 
289.52 
0.00 
2942.04 
2942.04 
791.60 
355.40 
316.20 
220.48 
0.00 
1256.14 
1256.14 
890.01 
367.41 
325.76 
274.30 
0.00 
2390.64 
2390.64 
721.13 
367.10 
330.88 
262.51 
0.00 
2942.04 
2942.04 
742.89 
Note.  The In$ite variable Transportation is within the subcategory of Non-Instructional 
Pupil Services. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite variable 
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Transportation.  The statistical test was not significant for all schools, F(2,478) = 2.09, p > 0.05, 
nor for middle schools, F(2,256) = 2.24, p > 0.05, or high schools, F(2,219) = 0.67, p > 0.05.   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Transportation as the dependent variable.  The 
statistical test was significant, t(479) = 65.542, p < 0.05, indicating a significant difference in 
percent of per-pupil expenditures in Transportation between middle and high schools, with 
middle schools spending more than high schools. 
Descriptive statistics for per-pupil expenditures for the In$ite variable Food Service were 
calculated for FY06, FY07, and FY08, as well as at the middle and high school levels, as 
shown in Table 4.32. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite variable Food 
Service.  The statistical test was significant for all schools, F(2,478) = 32.18, p < 0.05, and for 
middle schools, F(2,256) = 59.18, p < 0.05, but was not significant for high schools, F(2,219) = 
2.82, p > 0.05.  A Tukey a post-hoc test of significance revealed significant differences 
between both FY06 and FY08 (M = 0.0143, SD = 0.0020) and FY07 and FY08 (M = 0.0135, SD 
= 0.0020) for all levels, indicating higher expenditures in FY08 than both FY06 and FY07.  
Per-pupil expenditure patterns in middle schools revealed a similar pattern with lower 
expenditures in FY06 than FY08 (M = 0.0204, SD = 0.0021) and in FY07 than FY08 (0.0189, 
SD = 0.0021).  
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Table 4.32 
Per-pupil expenditures for the In$ite variable of Food Service by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
154.57 
119.24 
107.29 
0.00 
588.85 
588.85 
306.67 
181.42 
138.89 
129.52 
0.00 
688.24 
688.24 
371.30 
286.32 
286.50 
125.16 
0.00 
699.49 
699.49 
493.40 
208.86 
190.74 
133.66 
0.00 
699.49 
699.49 
391.64 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
191.88 
132.00 
413.24 
0.00 
3323.18 
3323.18 
477.94 
157.82 
143.40 
201.42 
0.00 
1439.06 
1439.06 
324.63 
245.43 
244.22 
184.32 
0.00 
1421.66 
1421.66 
483.29 
182.23 
152.54 
294.43 
0.00 
3323.18 
3323.18 
349.38 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
172.03 
123.49 
292.85 
0.00 
3323.18 
3323.18 
340.08 
170.57 
140.00 
166.33 
0.00 
1439.06 
1439.06 
375.99 
245.43 
244.22 
184.32 
0.00 
1421.66 
1421.66 
483.29 
196.57 
160.98 
222.91 
0.00 
3323.18 
3323.18 
408.39 
Note.  The In$ite variable Food Service is within the subcategory of Non-Instructional Pupil 
Services. 
 
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Food Service as the dependent variable.  The statistical test 
was significant, t(479) = 17.942, p < 0.05, indicating a significant difference in percent of per-
pupil expenditures in Food Service between middle and high schools, with middle schools 
spending more than high schools. 
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Descriptive statistics for per-pupil expenditures for the In$ite variable Safety were 
calculated for FY06, FY07, and FY08, as well as at the middle and high school levels, as 
shown in Table 4.33. 
 
Table 4.33 
Per-pupil expenditures for the In$ite variable of Safety by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
57.55 
83.41 
34.96 
0.00 
99.07 
99.07 
83.85 
62.32 
88.35 
35.35 
0.00 
89.34 
89.34 
88.85 
86.80 
106.90 
56.29 
0.00 
213.83 
213.83 
168.55 
69.20 
83.60 
45.30 
0.00 
213.83 
213.83 
135.10 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
72.61 
83.41 
91.31 
0.00 
744.88 
744.88 
155.38 
66.62 
88.35 
46.57 
0.00 
204.89 
204.89 
134.19 
90.74 
106.91 
64.04 
0.00 
229.46 
229.46 
178.56 
78.32 
83.51 
73.06 
0.00 
744.88 
744.88 
175.63 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
64.59 
83.41 
67.65 
0.00 
744.88 
744.88 
97.83 
64.30 
88.35 
40.82 
0.00 
204.89 
204.89 
96.64 
90.74 
106.91 
64.04 
0.00 
229.46 
229.46 
178.56 
73.41 
83.56 
59.85 
0.00 
744.88 
744.88 
165.73 
Note.  The In$ite variable Safety is within the subcategory of Non-Instructional Pupil 
Services. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite variable Safety.  
The statistical test was significant for all schools, F(2,478) = 15.88, p < 0.05, for middle schools, 
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F(2,256) = 9.40, p < 0.05, and for high schools, F(2,219) = 6.89, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between both FY06 and FY08 (M = 0.0047, SD 
= 0.0010) and FY07 and FY08 (M = 0.0046, SD = 0.0010) for all levels, indicating higher 
expenditures in FY08 than both FY06 and FY07.  Per-pupil expenditure patterns revealed a 
similar pattern, respectively in middle schools (M = 0.0043, SD = 0.0012; M = 0.0043, SD = 
0.0012) and in high schools (M = 0.0052, SD = 0.0016; M = 0.0050, SD = 0.0016). 
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in Safety as the dependent variable.  The statistical 
test was not significant, t(479) = 1.400, p > 0.05, indicating no significant difference in percent 
of per-pupil expenditures in Safety between middle and high schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Facilities 
were calculated for FY06, FY07, and FY08, as shown in Table 4.34.  As Building Upkeep, 
Utilities & Maintenance is the only variable in the Facilities subcategory and values for the 
two variables are identical, it has been excluded from analysis. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite variable 
Facilities.  The statistical test was significant for all schools, F(2,478) = 4.94, p < 0.05, and for 
middle schools, F(2,256) = 13.60, p < 0.05, however, it was not significant for high schools, 
F(2,219) = 1.66, p > 0.05.  A Tukey a post-hoc test of significance for all schools revealed 
significant differences between FY07 and FY08 (M = 0.0175, SD = 0.0056), indicating higher 
expenditures in FY08 than FY07.    A Tukey a post-hoc test of significance for middle schools 
105 
 
revealed greater percent of per-pupil expenditures in FY08 compared to both FY06 (M = 
0.0190, SD = 0.0043) and FY07 (M = 0.0195, SD = 0.0043). 
 
Table 4.34 
Per-pupil expenditures for the In$ite subcategory of Facilities by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
685.85 
565.52 
341.17 
346.09 
2244.52 
1898.43 
1043.76 
726.87 
609.80 
315.81 
302.87 
2436.07 
2133.20 
926.40 
823.64 
693.72 
365.53 
217.10 
2887.59 
2670.49 
1003.79 
746.98 
635.68 
345.22 
217.10 
2887.59 
2670.49 
1022.01 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1024.55 
735.97 
910.73 
0.41 
5157.47 
5157.06 
2873.14 
885.03 
768.28 
626.58 
0.78 
3843.62 
3842.83 
2564.45 
882.18 
749.65 
530.67 
0.24 
3648.38 
3648.14 
1688.18 
953.42 
788.19 
744.73 
0.24 
5157.47 
5157.24 
2663.16 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
844.35 
610.39 
689.64 
0.41 
5157.47 
5157.06 
1909.51 
799.56 
652.09 
488.86 
0.78 
3843.62 
3842.83 
1212.51 
882.18 
749.65 
530.67 
0.24 
3648.38 
3648.14 
1688.18 
842.26 
681.80 
574.48 
0.24 
5157.47 
5157.24 
1562.21 
Note.  The In$ite subcategory of Facilities consists of the variable Building Upkeep, Utilities 
& Maintenance. 
 
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Facilities as the dependent variable.  The statistical test was 
significant, t(479) = 9.306, p < 0.05, indicating a significant difference in percent of per-pupil 
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expenditures in Facilities between middle and high schools overall, with middle schools 
spending less than high schools. 
Summary of Descriptive Data for Operations Subcategories and Variables 
To summarize the descriptive findings within the In$ite category of Operations, overall 
per-pupil expenditures for secondary schools showed significant differences over the three-
year period for the subcategories and variables of Non-Instructional Pupil Services, Food 
Service, and Safety.  All three subcategories/variables showed significant increases from 
FY06 to FY08 and from FY07 to FY08 in percent of per-pupil expenditures.   
Per-pupil expenditure patterns for high schools only showed significant increases from 
FY07 to FY08 and from FY06 to FY08 for the variable Safety.   
To summarize the descriptive findings for middle schools within the In$ite category of 
Operations, overall percent of per-pupil expenditures in subcategory of Non-Instructional 
Pupil Services and its variables Food Service  and Safety were significantly higher from FY06 
to FY08 and from FY07 to FY08.  Percent of per-pupil expenditures for the variable 
Transportation did not show any significant differences among FY06, FY07, or FY08.  Per-
pupil expenditures in the subcategory of Facilities were significantly higher from FY06 to 
FY08 and from FY07 to FY08.  Note that all variables except Transportation demonstrated 
significant differences in expenditures over the period of FY06, FY07, and FY08.  
 A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed significant greater percent of per-pupil 
expenditures for middle schools in Non-Instructional Pupil Services, Transportation, and 
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Food Service.  High schools demonstrated higher percent of per-pupil expenditures in 
Facilities. 
Descriptive Data for Leadership Subcategories and Variables 
As School Management is the only subcategory in the Leadership category and values 
for the two variables are identical, is has been excluded from analysis.  Descriptive statistics 
for per-pupil expenditures for the In$ite variable Principals & Assistant Principals were 
calculated for FY06, FY07, and FY08, as well as at the middle and high school levels, as 
shown in Table 4.35. 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite subcategory of 
Principals & Assistant Principals.  The statistical test was significant for all schools, F(2,478) = 
13.55, p < 0.05, for middle schools, F(2,256) = 24.18, p < 0.05, and for high schools, F(2,219) = 
3.23, p < 0.05.  A Tukey a post-hoc test of significance revealed significant differences 
between FY06 and FY08 (M = 0.0149, SD = 0.0031) and FY07 and FY08 (M = 0.0127, SD = 
0.0031) for all levels, with a greater percent of per-pupil expenditures in FY08 compared to 
both FY06 and FY07.  Similarly, in middle schools, percent of per-pupil expenditures were 
lower in FY06 than FY08 (0.0155, SD = 0.0024) and in FY07 than FY08 (0.0131, SD = 0.0024).  
The data were then submitted to a t-test with school level as the independent variable 
and per-pupil expenditures in Principals & Assistant Principals as the dependent variable.  
The statistical test was not significant, t(479) = 2.979, p > 0.05, indicating no significant 
difference in percent of per-pupil expenditures in Principals & Assistant Principals between 
middle and high schools. 
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Table 4.35 
Per-pupil expenditures for the In$ite variable of Principals & Assistant Principals by fiscal 
year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
286.58 
262.24 
131.16 
.00 
833.78 
833.78 
339.82 
334.37 
276.73 
212.14 
167.76 
1500.27 
1332.51 
648.15 
399.07 
355.14 
176.18 
209.76 
1319.23 
1109.47 
585.44 
341.29 
300.09 
182.17 
.00 
1500.27 
1500.27 
565.88 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
411.70 
257.42 
606.51 
1.85 
5014.94 
5013.09 
1030.67 
378.93 
265.67 
284.50 
2.68 
1500.73 
1498.05 
931.33 
430.57 
351.72 
283.71 
0.00 
2452.35 
2452.35 
833.87 
419.78 
292.01 
440.55 
0.00 
5014.94 
5014.94 
1013.53 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
345.13 
261.26 
428.83 
0.00 
5014.94 
5014.94 
679.66 
354.85 
275.34 
248.23 
2.68 
1500.73 
1498.05 
749.18 
430.57 
351.72 
283.71 
0.00 
2452.35 
2452.35 
833.87 
377.52 
294.92 
329.75 
0.00 
5014.94 
5014.94 
735.24 
Note.  The In$ite variable Principals & Assistant Principals is within the subcategory of 
School Management. 
 
Descriptive statistics for per-pupil expenditures for the In$ite variable School Office 
were calculated for FY06, FY07, and FY08, as well as at the middle and high school levels, as 
shown in Table 4.36. 
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Table 4.36 
Per-pupil expenditures for the In$ite variable of School Office by fiscal year and school level. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
FY06 FY07 FY08 3 Years 
Combined 
Middle 
School 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
238.34 
233.76 
122.94 
68.83 
1009.75 
940.93 
343.91 
261.29 
255.76 
136.99 
79.67 
999.52 
919.85 
390.17 
246.54 
209.40 
152.35 
86.61 
1234.41 
1147.80 
432.44 
248.87 
233.91 
138.08 
68.83 
1234.41 
1165.58 
368.04 
High School Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
315.30 
251.68 
272.01 
65.51 
1937.52 
1872.01 
566.53 
303.95 
269.58 
234.26 
75.81 
2026.14 
1950.33 
456.54 
282.79 
213.75 
225.97 
84.95 
1924.54 
1839.59 
576.82 
315.07 
252.78 
263.77 
65.51 
2026.14 
1960.64 
528.04 
Overall Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
274.35 
235.54 
209.40 
65.51 
1937.52 
1872.01 
464.07 
280.90 
258.14 
188.63 
75.81 
2026.14 
1950.33 
382.74 
282.79 
213.75 
225.97 
84.95 
1924.54 
1839.59 
576.82 
279.42 
243.10 
208.26 
65.51 
2026.14 
1960.64 
457.73 
Note.  The In$ite variable School Office is within the subcategory of School Management. 
 
The data were submitted to an ANOVA with FY as the independent variable.  The 
dependent measure was the percent of per-pupil expenditure for the In$ite subcategory of 
School Office.  The statistical test was not significant for all schools, F(2,478) = 0.02, p > 0.05, 
nor for middle schools, F(2,256) = 0.24, p > 0.05, or for high schools, F(2,219) = 0.13, p > 0.05.   
The data were then submitted to a t-test with school level as the independent variable 
and percent of per-pupil expenditures in School Office as the dependent variable.  The 
statistical test was significant, t(479) = 12.075, p < 0.05, indicating a significant difference in 
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per-pupil expenditures in School Office between middle and high schools overall, with high 
schools spending significantly more than middle schools. 
Summary of Descriptive Data for Leadership Subcategories and Variables 
To summarize the descriptive findings within the In$ite category of Leadership, overall 
percent of per-pupil expenditures for secondary schools showed significant differences for 
the variable Principals & Assistant Principals, with greater spending in FY08 than both FY06 
or FY07.  Percent of per-pupil expenditure patterns for high schools demonstrated no 
significant differences in the Leadership category.  Percent of per-pupil expenditure 
patterns for middle schools only showed significant increases from FY06 to FY08 and from 
FY07 to FY08 for the variable Principals & Assistant Principals.  
A comparison between middle and high schools of percent of per-pupil expenditures 
within each In$ite subcategory and variable revealed significant differences in the variable 
School Office with high schools spending more than middle schools. 
 
Summary of Descriptive Statistics by School Level and Fiscal Year 
The objective of the first phase of this study was to examine the fiscal expenditure 
patterns of Nevada secondary schools in operation during the 2005-2006 (FY06), 2006-2007 
(FY07), and 2007-2008 (FY08) school years.  Fiscal expenditure patterns for In$ite 
categories, sub-categories, and variables were compared and contrasted using descriptive 
statistics including mean, median, standard deviation, range, restricted range, and 
percentages expended in each category.  One-way Analyses of Variance with Tukey α 
follow-up were conducted to determine significant differences in spending over the three 
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study years and between middle and high schools for In$ite categories, sub-categories, and 
variables.  Thus, the distribution of fiscal expenditure patterns among In$ite function 
categories for each year, as well as a trend analysis within each function category over the 
three study years were completed. 
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CHAPTER 5 
RESEARCH FINDINGS- PHASE II 
Summary of Phase I Results Informing Phase II Research Methods 
As a result of analyses from Phase I of this study, decision rules were established for 
schools and variables that would not be included in analysis for Phase II.  As in Phase I, 
summer school programs within each district, prison/detention schools, specialized schools 
for self-contained special education students, and alternative/behavioral schools within 
each district were excluded due to their unique circumstances which would skew overall 
expenditure patterns.  K-12, K-8, or 7-12 schools that were reported as one instructional 
and/or fiscal unit were excluded since it would be impossible to separate spending or 
accountability data at a decision-making level for the middle school unit.  Schools with 
discrepancies and/or input errors in their In$ite of Nevada Accountability Data were 
excluded from analysis.  As a result of Phase I analysis, the variable Sabbaticals, with a 
median and restricted range of zero, was excluded from further analysis in this study.  Phase 
II will further cull the number of variables to be considered for data envelopment analysis 
(DEA) by examining a correlation matrix for all remaining variables, selecting to include one 
variable to represent groups of highly correlated variables.   
 
Application of Data Envelopment Analysis: Middle Schools 
The objective of the second phase of this study examined the technical efficiency of 
Nevada secondary schools in operation during the 2005-2006 (FY06), 2006-2007 (FY07), and 
2007-2008 (FY08) school years using data envelopment analysis (DEA).  In alignment with 
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the conceptual framework for this study, exogenous variables constituting the 
environmental “harshness” for each school or decision-making unit (DMU) were identified.   
To avoid multi-collinearity of variables, which can cause a disproportionate number of 
DMUs to lie at or near the efficiency frontier, a correlation matrix was used to eliminate 
highly correlated variables prior to analysis, thus avoiding multicollinearity (Stiefel, 
Rubenstein, Schwartz, & Zabel, 2005).  From this model, the fiscal expenditure patterns 
among the most and least efficient secondary schools over the three-year period within 
each school environmental group were identified and the technical efficiency of each DMU 
was calculated.  Finally, a one-way analysis of variance (ANOVA) was used to determine 
which fiscal expenditure patterns, if any, were significant relative to student achievement at 
each level.  Middle schools and high school were analyzed separately for two significant 
reasons.  First, the output variables for student achievement measures are based upon 
different testing programs at each level, with differing targets for student proficiency.  High 
schools are measured by Nevada High School Proficiency Exams, while middle schools are 
measured by Criterion Referenced Tests.  Second, there were significant differences 
between middle school and high school expenditure patterns from Phase I, suggesting 
unique program aspects at each level.  
Analysis of Exogenous Variables: Middle Schools 
 In order to account for the environmental “harshness” for each DMU at the middle 
school level, a correlation matrix was created, comprising the accountability variables for 
possible inclusion as uncontrolled inputs in the DEA model relative to the output variables 
for student achievement (Reading Proficiency, Writing Proficiency, Math Proficiency, and 
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Science Proficiency).  Table 5.1 lists the correlation coefficients for the accountability 
variables, relative to the output variables for student achievement. 
In examining the correlations between the exogenous variables shown to have a 
corollary relationship to the student achievement output variables, all the variables 
demonstrated a relationship to a single variable which could be used to encompass all of 
the exogenous variables.  Since the variable %FRL correlates highly, positively or negatively, 
to the variables Student ADA, Inverse Transiency Rate, %Hispanic, %White, and %LEP, it was 
used as the single exogenous, uncontrolled variable in the DEA model.  For the purposes of 
the DEA model, its values were inversed (%notFRL) from 100%, since all input variables in 
the DEA model should be in ascending order; greater values of %notFRL should result in 
higher achievement. The use of FRL as the indicator for socioeconomic status is supported 
by previous research, as noted in Sirin’s (2005) meta-analysis of studies using 
socioeconomic indicators.  Sirin (2005) noted 17 studies that used FRL as the primary 
measure of socioeconomic status (p. 424-428).  It was noted that nine of the 259 DMUs at 
the middle school level were missing data for the %FRL variable.  Instead of attempting to 
interpolate a %FRL value based on other variables, these schools were eliminated from 
analysis.   
Selection of Output Variables: Middle Schools 
A correlation matrix among the potential output variables, Reading Proficiency, Writing 
Proficiency, Math Proficiency, and Science Proficiency was developed.  With the exception of 
Writing Proficiency, all of the output variables were highly correlated to each other, at a r = 
.8 level or higher, as shown in Table 5.3.   
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Table 5.1 
Correlation Matrix for accountability variables relative to the potential output variables for 
student achievement for middle schools. 
 
Reading 
Proficiency 
Writing 
Proficiency 
Math 
Proficiency 
Science 
Proficiency 
District Size -.302 .165 -.168 -.322 
School Size -.054 .182 .077 -.049 
Student Enrollment -.192 .217 -.065 -.190 
% of HQT Teachers .350 -.056 .352 .355 
Teacher ADA -.213 -.189 -.184 -.272 
Student ADA .631 -.102 .624 .627 
Inverse Transiency Rate .630 -.088 .653 .748 
% Asian .139 .017 .252 .120 
% Black -.484 .205 -.430 -.504 
% Hispanic -.674 .249 -.641 -.773 
% Native American .228 -.002 .135 .236 
% White .694 -.287 .630 .788 
% LEP -.676 .168 -.677 -.771 
% IEP -.193 .054 -.290 -.157 
% FRL -.783 .186 -.828 -.862 
Note.  Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
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Table 5.2 
Correlation Matrix for exogenous variables for possible inclusion as uncontrolled inputs in 
the DEA  model for middle schools. 
 
Student 
ADA 
Inverse 
Transiency 
Rate 
% Hispanic % White % LEP % FRL 
 
Student ADA 
 
- 
     
 
Inverse 
Transiency Rate 
 
.575 - 
    
 
% Hispanic 
 
-.446 -.626 - 
   
 
% White 
 
.433 .755 -.906 - 
  
 
% LEP 
 
-.503 -.636 .949 -.841 - 
 
 
% FRL 
 
-.600 -.679 .877 -.803 .892 - 
Note.  Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
 
 The output variable Writing Proficiency showed a very weak negative correlation to the 
other output variables, suggesting that performance on this proficiency measure was 
unrelated to the other proficiency tests for middle schools.  Given this data, coupled with 
the inherent problematic nature of scoring student writing samples with a rubric that has 
not been established as trustworthy, it creates a possibility that the scores on this test may 
be subjective.  This makes the validity and consistency of scoring problematic.  The format 
of scoring and the prompt has since been revised by the State of Nevada at the request of 
the Department of Education.  As such, it was excluded for consideration in the DEA model.  
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Since the three remaining measures were all highly correlated, the variable Math 
Proficiency was included as the output variable for the DEA model. 
 
Table 5.3 
Correlation Matrix of output variables for possible inclusion in the DEA model for middle 
schools. 
 
Reading 
Proficiency 
Writing 
Proficiency 
Math 
Proficiency 
Science 
Proficiency 
 
Reading Proficiency 
 
- 
   
Writing Proficiency -.190 - 
  
 
Math Proficiency 
 
.878 -.107 - 
 
 
Science Proficiency 
 
.856 -.137 .893 - 
Note.  Boldface indicates statistically significant values (α = .01) with r > 0.5. 
 
Selection of Input Variables: Middle Schools 
A correlation matrix was developed to identify which potential input variables were 
highly correlated and, as such, could be collapsed into a single variable to avoid multi-
collinearity in the DEA model.  Table 5.4 illustrates the eight categories, subcategories, 
and/or variables to which all other potential inputs were correlated. 
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Table 5.4 
Correlation Matrix for input variables for possible inclusion in DEA model for middle schools. 
 
Variable and category value 
Correlation to 
variable listed 
in leftmost 
column 
Instruction (100 ) Face-to-Face Teaching (110) 
Instructional Teachers (111)  
Substitutes (112) 
Instructional Paraprofessionals (113) 
Teacher Support (220) 
In-Service, Staff Development & Support (222) 
Operations (300) 
Non-Instructional Pupil Services (310) 
Transportation (311) 
Facilities (320) 
Leadership (500) 
School Management (511) 
School Office (512) 
.986 
.971 
.587 
.525 
.559 
.505 
.761 
.592 
.536 
.696 
.649 
.632 
.550 
Classroom 
Materials (120) 
Pupil-Use Technology & Software(121) 
Instructional Materials, Trips & Supplies (122) 
.918 
.842 
Instructional 
Support (200) 
Pupil Support (210) 
Guidance & Counseling (211) 
Library & Media (212) 
Extracurricular (213) 
Program Support (230) 
Therapists,Psych,Eval,Pers Att. & Soc Workers (232) 
.788 
.625 
.673 
.620 
.597 
.568 
Student Health & 
Services (214) 
(none)  
 Curriculum 
Development 
(221) 
(none)  
Program 
Management 
(231) 
(none)  
Food Service (312) (none)  
Safety (313) (none)  
Note.  All variables listed demonstrate statistically significant values (α = .01) with r > 0.5.   
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Using this correlation matrix, the category Instruction (100) was selected to represent 
itself and the 13 variables to which it was both significantly correlated and with r > 0.5.  
Similarly, Classroom Materials (120) was used to represent itself and the two variables to 
which it was both significantly correlated and with r > 0.5.  Instructional Support (200) was 
selected to represent itself and the six other variables to which it was both significantly 
correlated and with r > 0.5.  The variables Student Health & Services (214), Program 
Management (231), Food Service (312), and Safety (313) were not correlated significantly 
with r > 0.5 to any other variables and were selected for inclusion but not as a proxy for any 
other variables.  Although it could not be represented by any other variable, Curriculum 
Development (221) was eliminated from inclusion in the DEA model since expenditures for 
the variable comprised less than 0.1% of total expenditures.  Similarly, the variable Program 
Management (231) was eliminated from inclusion in the DEA model since expenditures for 
the variable comprised less than 0.1% of total expenditures for FY08 and expenditures 
varied significantly between FY08 and the years FY06 and FY07.  Addition of this variable 
would add noise to the model due to these fluctuations.  It is also noted that the variable 
Sabbaticals (223) was eliminated from analysis in Phase I since its median expenditure was 
$0.00.  The subcategory School Management (510) and the variable Building Upkeep, 
Utilities & Maintenance (321) were also not included since they represent the only 
subcategory and variable, respectively, within their respective category and subcategory. 
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Application of Data Envelopment Analysis: Middle Schools 
  Using the controlled input variable, In$ite input variables, and output variables 
previously identified, the data was input into the Banxia Frontier Analyst software to 
calculate the relative efficiency of each DMU.  Table 5.5 illustrates the variables utilized in 
the DEA model for middle schools. 
 
Table 5.5 
Summary of variables used in the data envelopment analysis model for middle schools. 
Input Variables 
(Controlled Inputs) 
Exogenous Variables 
(Uncontrolled Inputs) 
Output Variables 
(Output) 
Instruction (100 ) 
Classroom Materials (120) 
Instructional Support (200) 
Student Health & Services (214) 
Food Service (312) 
Safety (313) 
%notFRL Math Proficiency 
Note.  All variables listed demonstrate statistically significant values (α = .01) with r > 0.5.   
 
Data Envelopment Analysis (DEA) was utilized to calculate the relative efficiency of each 
decision-making unit (DMU) using the variables listed.  The technical efficiency of each DMU 
was calculated against the aggregate, enveloping all the DMUs into an efficiency frontier 
and placing all DMUs at or below the frontier.  Each school’s efficiency index was 
“calculated as 100 minus its aggregate distance from the efficiency frontier, resulting in an 
efficiency rating that varies from 100 (on the frontier) to 0 (farthest distance possible from 
the frontier)” (Stiefel et al., 2005).  The input minimization model of DEA was used rather 
than of output maximization, identifying areas where DMUs could generate the same 
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output with reduced inputs.  Using this model, the input minimization efficiency measure 
for unit o is given by: 
∑
∑
= r
i ioi
s
j joj
o
xv
yw
emax   
where: 
s outputs denoted by sjy j ,...,1, =  
r controllable inputs denoted by rixi ,...,1, =  
with 
11 ≤
∑
∑ =
r
i ioi
s
j joj
xv
yw
  
for all DMUs j and 
ε≥ij vw , for some small, positive quantity ε
 
 
In simple terms, this translates to: 
inputslecontrollabDMUs
outputsDMUs
levelEfficiency =  with no inputs/outputs being assigned 
a weight of zero in determining the efficiency. 
 
The DEA model, by inherent design, allowed each DMU to maximize the weight 
multipliers, wj and vi, varying the weights of inputs and outputs for each DMU until the 
model reached the best combination.  Variable returns to scale (VRS) were assumed since a 
doubling of fiscal resources (inputs) would not result in a corresponding doubling of student 
achievement (outputs).  This BCC model, first introduced by Banker, Charnes, and Cooper 
(1984) allows outputs to increase more or less proportionally to increases in inputs.   
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Thus the linear programming of the BCC model is as follows: 
 υ+
∑
=∑
s
j joo
ywe
0
max  
 Subject to: 
 1=∑
r
i ioi
xv  
 
Using this DEA model, the relative efficiency of each DMU and the efficiency frontier 
were calculated using Nevada middle schools with each school being enveloped up to three 
times, once for each study year.   Using the previously identified input and output variables, 
a total of 91 out of the 250 DMUs were scored as 100% efficient.  See Figure 5.1 for details. 
 
Figure 5.1.  Distribution of Efficiency Scores for Middle Schools 
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Impact of exogenous variables and socioeconomic status on efficiency scores. 
Using the correlation between the efficiency scores and the exogenous variable, 
%notFRL, the validity of the scores relative to the uncontrolled inputs was examined.  The 
two variables did not demonstrate a significant correlation, r = -.082, indicating that there 
was no measurable relationship between %notFRL and efficiency scores.  This is significant 
for a number of reasons.  Foremost, the DEA model effectively accounted for %notFRL and 
did not over-identify units with high a %notFRL as might be expected.  Units that received 
higher efficiency scores did not come from significantly higher socio-economic areas.  
Efficient DMUs were identified among varying levels of %notFRL.  Thus the variable %notFRL 
was effectively incorporated into the DEA model and the efficiency scores as an 
uncontrolled, exogenous variable. 
Descriptive statistics comparing efficiency scores by fiscal year were calculated, as 
shown in Table 5.6.  The data were submitted to an ANOVA with the fiscal year as the 
independent variable.  The dependent measure was the efficiency score.  The statistical test 
was significant, F(2, 247) = 13.801, p < 0.05.  A Tukey a post-hoc test of significance revealed 
significant differences between both FY06 and FY07 (M = 6.477, SD = 1.321) and FY06 and 
FY08 (M = 5.451, SD = 1.310), indicating higher efficiency in FY06 compared to both FY07 
and FY08. 
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Table 5.6 
Descriptive data for efficiency scores relative to Fiscal Year for Nevada middle schools. 
Fiscal Year N Mean Median SD Minimum Maximum 
FY06 79 96.48 100 6.510 63.65 100 
FY07 84 90.01 92.20 9.354 59.65 100 
FY08 87 91.03 91.67 9.009 65.79 100 
All Years 
Combined 
250 92.41 96.09 8.851 59.65 100 
 
Descriptive statistics comparing efficiency scores by school size were calculated, as 
shown in Table 5.7.  The data were submitted to an ANOVA with the school size as the 
independent variable.  The dependent measure was the efficiency score.  The statistical test 
was significant, F(2, 247) = 4.280, p < 0.05.  A Tukey a post-hoc test of significance revealed 
significant differences among school size 2 and school size 3 (M = 3.795, SD = 1.339), 
indicating that schools with 1500-2499 students were more efficient than those with 500-
1499 students. 
 
Table 5.7 
Descriptive data for efficiency scores relative to School Size for Nevada middle schools. 
School Size N Mean Median SD Minimum Maximum 
1 (0-499 
students) 
32 93.46 100.00 12.831 59.65 100.00 
2 (500-1499 
students) 
160 91.25 93.15 8.621 67.52 100.00 
3 (1500-2499 
students) 
58 95.04 96.74 5.824 77.72 100.00 
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Relationships between efficiency and expenditure patterns: middle schools. 
 As a means for comparison among high, average, and low efficiency DMUs, tertiles for 
middle school efficiency scores were calculated and each DMU was placed in the high, 
average, or low efficiency group for analysis of relationships between efficiency and fiscal 
expenditure patterns.  Thus, the 91 DMUs with an efficiency score of 100% were placed in 
the High Efficiency group, 80 DMUs with an efficiency score above 90.00% but below 100% 
were placed in the Average Efficiency group, and the remaining 79 DMUs with efficiency 
scores below 90.00% were placed in the Low Efficiency group.  To examine the validity of 
the efficiency scores and efficiency groups, descriptive statistics for the output variables 
were calculated by efficiency group as shown below in Table 5.8.  It is noted that the 
average level of proficiency in reading, math, and science was highest for those DMUs in the 
High Efficiency group, followed by those in the Low Efficiency group. 
 
Table 5.8 
Descriptive data for reading and math proficiency relative to efficiency groups for Nevada 
middle schools. 
 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Mean Reading Proficiency 58.85% 54.16% 58.73% 
Mean Math Proficiency 57.00% 52.80% 56.25% 
Mean Science Proficiency 59.77% 52.53% 57.91% 
 
Descriptive statistics for overall per-pupil expenditures within each efficiency group 
were calculated, as shown in Table 5.9.  The data were submitted to an ANOVA with 
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efficiency grouping as the independent variable.  The dependent measure was overall per-
pupil expenditures.  The statistical test was significant, F(2,247) = 5.207, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
and Average Efficiency groups, (M = 817.362, SD = 253.342), indicating higher overall per-
pupil expenditures for DMUs in the High Efficiency group.   
 
Table 5.9 
Overall per-pupil expenditures for Nevada middle schools by efficiency group. 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
6980.52 
6690.49 
2161.74 
4087.34 
13562.83 
9475.49 
7663.00 
6163.16 
5808.85 
1364.25 
4729.69 
13116.56 
8386.87 
2907.75 
6583.52 
6129.77 
1172.85 
5225.63 
11250.99 
6025.36 
3635.62 
 
Descriptive statistics for per-pupil expenditures for each In$ite category by efficiency 
group were calculated, as shown in Table 5.10.  The data were submitted to an ANOVA with 
efficiency grouping as the independent variable.  The dependent measure was per-pupil 
expenditures in the category of Instruction.  The statistical test was not significant, F(2,247) = 
2.691, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Instructional Support as the 
dependent variable.  The statistical test was not significant, F(2,247) = 1.310, p > 0.05.   
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The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Operations as the dependent 
variable.  The statistical test was significant, F(2,247) = 7.709, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the Average Efficiency and both the 
High Efficiency (M = 290.203, SD = 74.313) and Low Efficiency groups, (M = 108.681, SD = 
74.563), indicating higher overall per-pupil expenditures for DMUs in the Average Efficiency 
group compared to both other groups.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Leadership as the dependent 
variable.  The statistical test was significant, F(2,247) = 6.706, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the High Efficiency group and both 
the Average Efficiency group (M = 137.073, SD = 38.963) and the Low Efficiency group (M = 
99.331, SD = 39.094), indicating significantly higher per-pupil expenditures in Leadership for 
DMUs in the High Efficiency group than those in both the Average Efficiency and Low 
Efficiency groups. 
Relationships between efficiency and expenditure patterns on Instruction: middle 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Face-To-
Face Teaching and its included variables by efficiency group were calculated, as shown in 
Table 5.11.   
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Table 5.10 
Per-pupil expenditures for Nevada middle schools for main In$ite categories by efficiency 
group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Instruction 
(100) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4173.18 
3903.85 
1344.55 
2134.63 
9004.88 
6870.25 
4940.36 
3788.89 
3623.64 
1011.64 
2604.52 
8697.67 
6093.15 
2363.59 
4054.42 
3852.74 
833.72 
3001.65 
6948.00 
3946.35 
2857.19 
Instructional 
Support (200) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
898.21 
870.27 
346.53 
252.58 
1921.64 
1669.06 
1186.91 
833.08 
804.56 
247.09 
524.80 
1728.22 
1203.42 
632.05 
884.26 
873.80 
189.24 
574.33 
1628.63 
1054.30 
586.44 
Operations 
(300) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1549.35 
1339.53 
660.52 
824.83 
4007.11 
3182.28 
2199.80 
1259.15 
1227.11 
256.62 
895.23 
2128.80 
1233.57 
844.53 
1440.67 
1349.74 
417.60 
939.57 
3047.64 
2108.07 
1413.69 
Leadership 
(500) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
646.67 
529.78 
376.68 
162.24 
2281.49 
2119.25 
1281.93 
509.60 
511.54 
95.91 
309.37 
854.92 
545.55 
330.77 
547.34 
533.62 
177.84 
237.68 
1288.84 
1051.16 
731.07 
 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Face-To-Face Teaching as the 
dependent variable.  The statistical test was significant, F(2,247) = 3.458, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
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group and the Average Efficiency group, (M = 420.924, SD = 160.059), indicating significantly 
higher per-pupil expenditures for DMUs in the High Efficiency group than those in the 
Average Efficiency group in Face-To-Face Teaching. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Teachers as the dependent 
variable.  The statistical test was not significant, F(2,247) = 2.548, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Substitutes as the dependent variable.  
The statistical test was significant, F(2,247) = 10.519, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between the High Efficiency group and both the 
Average Efficiency (M = 32.291, SD = 7.422) and the Low Efficiency groups (M = 24.671, SD = 
7.447), indicating significantly higher per-pupil expenditures in Substitutes for DMUs in the 
High Efficiency group compared to all other groups. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Paraprofessionals as the 
dependent variable.  The statistical test was significant, F(2,247) = 3.691, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and the Average Efficiency group, (M = 62.165, SD = 23.366), indicating significantly 
higher per-pupil expenditures in Instructional Paraprofessionals for DMUs in the High 
Efficiency group compared to the Average Efficiency group. 
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Table 5.11 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Face-To-Face 
Teaching and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Face-To-Face 
Teaching (110) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3793.87 
3612.61 
1315.12 
1907.13 
8800.69 
6893.56 
4913.86 
3372.94 
3261.90 
893.60 
2309.23 
7661.80 
5352.57 
2309.78 
3601.42 
3402.42 
805.88 
2614.34 
6721.02 
4106.68 
2996.97 
Instructional 
Teachers (111) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3559.64 
3345.23 
1192.74 
1553.08 
8499.29 
6946.21 
4359.63 
3233.18 
3125.85 
813.55 
2263.90 
7295.30 
5031.40 
1860.49 
3432.38 
3293.46 
728.03 
2561.69 
6381.71 
3820.02 
2528.25 
Substitutes (112) Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
62.37 
60.56 
58.65 
1.15 
257.69 
256.54 
174.73 
30.08 
11.69 
40.48 
2.21 
207.09 
204.88 
89.93 
37.70 
16.58 
42.39 
1.27 
189.23 
187.96 
115.09 
Instructional 
Paraprofessionals 
(113) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
171.85 
97.73 
204.12 
-18.43 
997.72 
1016.15 
651.21 
109.68 
52.89 
103.61 
8.30 
470.46 
462.16 
359.30 
131.35 
77.29 
121.07 
8.98 
544.36 
535.38 
370.63 
  
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Classroom 
Materials and its included variables by efficiency group were calculated, as shown in Table 
5.12.   
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Table 5.12 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Classroom 
Materials and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Classroom 
Materials (120) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
379.31 
319.70 
212.49 
122.47 
1253.24 
1130.77 
670.56 
415.95 
339.51 
202.77 
172.72 
1035.87 
863.15 
663.86 
453.00 
431.89 
180.17 
213.67 
936.43 
722.76 
627.99 
Pupil-Use 
Technology 
(121) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
133.70 
100.85 
127.45 
-4.26 
716.15 
720.41 
385.51 
165.41 
143.08 
130.00 
-6.51 
655.44 
661.95 
412.02 
176.71 
168.97 
116.56 
12.47 
506.45 
493.98 
422.13 
Instructional 
Materials, Trips 
& Supplies 
(122) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
245.61 
206.64 
112.98 
100.44 
572.92 
472.48 
394.92 
250.54 
223.62 
84.87 
131.76 
489.10 
357.34 
296.93 
276.29 
256.11 
92.47 
69.32 
591.01 
521.69 
327.09 
  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Classroom Materials as the 
dependent variable.  The statistical test was not significant, F(2,247) = 2.884, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Pupil-Use Technology as the dependent 
variable.  The statistical test was not significant, F(2,247) = 2.744, p > 0.05.   
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The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Materials, Trips & Supplies 
as the dependent variable.  The statistical test was not significant, F(2,247) = 2.307, p > 0.05.   
Relationships between efficiency and expenditure patterns on Instructional Support: 
middle schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Pupil 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.13.  The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Pupil Support as the dependent 
variable.  The statistical test was not significant, F(2,247) = 0.605, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Guidance & Counseling as the 
dependent variable.  The statistical test was not significant, F(2,247) = 0.613, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Library & Media as the dependent 
variable.  The statistical test was not significant, F(2,247) = 2.353, p > 0.05. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Extracurricular as the dependent 
variable.  The statistical test was significant, F(2,247) = 13.991, p < 0.05.   
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Table 5.13 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Pupil Support 
and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Pupil Support 
(210) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
439.42 
370.91 
229.84 
15.06 
1153.62 
1138.56 
946.26 
423.32 
354.41 
148.71 
296.83 
1192.14 
895.31 
404.57 
454.60 
399.08 
136.17 
347.85 
1122.85 
775.00 
315.65 
Guidance & 
Counseling 
(211) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
193.64 
174.49 
96.39 
14.92 
527.42 
512.50 
403.64 
199.47 
180.70 
69.88 
105.58 
616.32 
510.74 
192.63 
207.08 
184.22 
63.83 
105.49 
486.37 
380.88 
245.90 
Library & 
Media (212) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
104.07 
84.78 
64.49 
-.07 
331.86 
331.93 
248.37 
87.84 
73.04 
30.58 
43.91 
188.26 
144.35 
98.23 
103.29 
86.29 
59.09 
64.14 
416.21 
352.07 
162.80 
Extracurricular 
(213) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
59.17 
21.61 
71.42 
.00 
355.40 
355.40 
222.62 
26.02 
19.61 
25.34 
8.59 
196.71 
188.12 
44.22 
27.89 
24.11 
16.73 
4.72 
105.74 
101.02 
60.03 
Student 
Health & 
Services (214) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
82.53 
71.74 
57.06 
.00 
351.42 
351.42 
195.48 
109.99 
92.10 
55.49 
56.80 
388.53 
331.73 
171.61 
116.34 
102.15 
39.23 
63.95 
241.80 
177.85 
139.14 
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A Tukey a post-hoc test of significance revealed significant differences between the High 
Efficiency group and both the Average Efficiency (M = 33.151, SD = 7.110), and Low 
Efficiency groups (M = 31.280, SD = 7.134), indicating significantly higher per-pupil 
expenditures in Extracurricular for DMUs in the High Efficiency group compared to those in 
all other groups. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Student Health & Services as the 
dependent variable.  The statistical test was significant, F(2,247) = 10.507, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and both the Average Efficiency (M = 27.460, SD = 7.900), and Low Efficiency groups 
(M = 33.804, SD = 7.927), indicating significantly lower per-pupil expenditures in Student 
Health & Services for DMUs in the High Efficiency group compared to those in all other 
groups. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Teacher 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.14.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Teacher Support as the 
dependent variable.  The statistical test was significant, F(2,247) = 8.211, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and both the Average Efficiency (M = 55.111, SD = 14.808), and Low Efficiency groups 
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(M = 46.856, SD = 14.858), indicating significantly higher per-pupil expenditures in Teacher 
Support for DMUs in the High Efficiency group compared to those in all other groups. 
 
Table 5.14 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Teacher 
Support and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Teacher 
Support (220) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
195.66 
167.72 
127.46 
41.55 
562.81 
521.26 
407.34 
140.55 
131.62 
74.51 
44.34 
340.62 
296.28 
218.11 
148.80 
124.06 
72.05 
55.41 
356.16 
300.75 
230.47 
Curriculum 
Development 
(221) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
12.74 
4.85 
22.35 
.00 
83.30 
83.30 
73.06 
6.47 
4.85 
7.05 
.00 
48.31 
48.31 
7.35 
10.73 
5.43 
15.96 
.00 
74.42 
74.42 
49.40 
In-Service, 
Staff 
Development 
& Support 
(222) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
182.03 
164.78 
114.72 
36.70 
488.89 
452.19 
357.75 
133.23 
114.63 
73.73 
39.49 
323.57 
284.08 
216.12 
136.54 
113.79 
70.74 
50.56 
353.64 
303.08 
243.98 
  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of Curriculum Development as the 
dependent variable.  The statistical test was significant, F(2,247) = 3.090, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and the Average Efficiency group (M = 6.271, SD = 2.557), indicating significantly 
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higher per-pupil expenditures in Curriculum Development for DMUs in the High Efficiency 
group compared to those in the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of In-Service, Staff Development & 
Support as the dependent variable.  The statistical test was significant, F(2,247) = 7.957, p < 
0.05.  A Tukey a post-hoc test of significance revealed significant differences between the 
High Efficiency group and both the Average Efficiency (M = 48.801, SD = 13.806) and Low 
Efficiency groups, (M = 45.493, SD = 13.852), indicating significantly higher per-pupil 
expenditures in  In-Service, Staff Development & Support for DMUs in the High Efficiency 
group compared to those in all other groups. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Program 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.15.  The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Program Support as the 
dependent variable.  The statistical test was not significant, F(2,247) = 0.223, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of Program Management as the 
dependent variable.  The statistical test was not significant, F(2,247) = 1.864, p > 0.05. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Therapists, Psych, Eval, Pers Att. & Soc. 
Workers as the dependent variable.  The statistical test was not significant, F(2,247) = 0.105, p 
> 0.05.   
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Table 5.15 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Program 
Support and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Program 
Support (230) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
263.13 
264.72 
172.48 
11.81 
758.16 
746.35 
530.99 
269.21 
294.32 
173.72 
12.76 
743.39 
730.63 
486.10 
280.85 
336.71 
176.51 
11.43 
554.95 
543.52 
502.68 
Program 
Management 
(231) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
24.45 
15.84 
31.13 
.00 
152.74 
152.74 
86.20 
31.34 
32.29 
24.36 
.00 
108.36 
108.36 
82.97 
32.24 
31.84 
30.93 
.00 
168.88 
168.88 
98.20 
Therapists, 
Psych, Eval, 
Pers Att. & 
Soc. Workers 
(232) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
238.69 
237.18 
164.31 
9.92 
740.59 
730.67 
496.44 
237.87 
254.19 
162.62 
9.29 
685.99 
676.70 
452.65 
248.61 
300.25 
169.33 
6.51 
540.13 
533.62 
476.83 
  
Relationships between efficiency and expenditure patterns on Operations: middle 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Non-
Instructional Pupil Services and its included variables by efficiency group were calculated, as 
shown in Table 5.16.  The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Non-Instructional 
Pupil Services the dependent variable.  The statistical test was significant, F(2,247) = 3.387, p < 
0.05.  A Tukey a post-hoc test of significance revealed significant differences between the 
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High Efficiency group and the Average Efficiency group (M = 103.473, SD = 40.135), 
indicating significantly higher per-pupil expenditures in  Non-Instructional Pupil Services  for 
DMUs in the High Efficiency group compared to those in the Average Efficiency group. 
 
Table 5.16 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Non-
Instructional Pupil Services and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Non-
Instructional 
Pupil Services 
(310) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
733.03 
628.66 
360.53 
193.22 
2000.26 
1807.04 
1333.72 
629.55 
605.61 
130.51 
275.50 
941.73 
666.23 
394.85 
671.95 
580.34 
223.45 
362.38 
1681.09 
1318.71 
793.03 
Transportation 
(311) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
460.79 
366.91 
239.70 
126.86 
1300.77 
1173.91 
842.58 
349.35 
334.76 
72.55 
198.54 
693.23 
494.69 
228.97 
371.59 
323.14 
166.77 
76.70 
1079.47 
1002.77 
689.51 
Food Service 
(312) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
225.40 
202.83 
170.81 
.00 
699.49 
699.49 
565.74 
194.93 
191.95 
99.90 
30.76 
406.29 
375.53 
320.00 
219.30 
195.38 
109.93 
76.63 
581.84 
505.21 
326.54 
Safety 
(313) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
46.84 
30.18 
46.50 
.00 
171.25 
171.25 
119.19 
85.27 
83.84 
37.79 
1.72 
213.83 
212.11 
131.47 
81.06 
88.35 
40.55 
6.95 
179.12 
172.17 
150.53 
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The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Transportation as the dependent 
variable.  The statistical test was significant, F(2,247) = 9.600, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the High Efficiency group and both 
the Average Efficiency (M = 111.438, SD = 27.158) and Low Efficiency groups, (M = 89.194, 
SD = 27.250), indicating significantly higher per-pupil expenditures in  Transportation for 
DMUs in the High Efficiency group compared to those in all other groups. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Food Service the dependent variable.  
The statistical test was not significant, F(2,247) = 1.222, p > 0.05. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Safety as the dependent variable.  The 
statistical test was significant, F(2,247) = 21.864, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between the High Efficiency group and both the 
Average Efficiency (M = 38.431, SD = 6.437) and Low Efficiency groups, (M = 34.218, SD = 
6.458), indicating significantly lower per-pupil expenditures in  Safety for DMUs in the High 
Efficiency group compared to those in all other groups. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of 
Facilities were calculated, as shown in Table 5.17.  Since Building Upkeep, Utilities & 
Maintenance is the only included variable in the subcategory, analysis of the variable was 
not necessary.  The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Facilities the 
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dependent variable.  The statistical test was significant, F(2,247) = 7.755, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the Average Efficiency 
group and both the High Efficiency (M = 186.729, SD = 48.758) and Low Efficiency groups (M 
= 139.125, SD = 50.461), indicating significantly lower per-pupil expenditures in Facilities for 
DMUs in the Average Efficiency group compared to DMUs in all other groups. 
 
Table 5.17 
Per-pupil expenditures for Nevada middle schools for the In$ite subcategory of Facilities by 
efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Facilities 
(320) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
816.33 
665.50 
423.60 
346.09 
2887.59 
2541.50 
1153.50 
629.60 
591.31 
197.98 
395.28 
1520.46 
1125.18 
741.03 
768.72 
683.72 
271.60 
417.36 
1921.01 
1503.65 
869.50 
 
Relationships between efficiency and expenditure patterns on Leadership: middle 
schools. 
Descriptive statistics for per-pupil expenditures for variables within the In$ite 
subcategory of School Management were calculated, as shown in Table 5.18.  Since School 
Management is the only included subcategory in the category of Leadership, analysis of the 
subcategory was not necessary.  The data were submitted to an ANOVA with efficiency 
grouping as the independent variable and per-pupil expenditures for the variable Principals 
& Assistant Principals as the dependent variable.  The statistical test was significant, F(2,247) = 
6.451, p < 0.05.  A Tukey a post-hoc test of significance revealed significant differences 
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between the High Efficiency group and both the Average Efficiency (M = 83.495, SD = 
23.920) and Low Efficiency groups, (M = 57.043, SD = 24.001), indicating significantly higher 
per-pupil expenditures in Principals & Assistant Principals for DMUs in the High Efficiency 
group compared to those in all other groups. 
 
Table 5.18 
Per-pupil expenditures for Nevada middle schools for variables within the In$ite subcategory 
of School Management by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Principals & 
Assistant 
Principals 
(511) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
374.66 
319.73 
219.11 
.00 
1500.27 
1500.27 
607.40 
291.17 
283.29 
77.98 
116.37 
520.27 
403.90 
243.69 
317.62 
286.79 
124.84 
168.85 
918.44 
749.59 
379.14 
School Office 
(512) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
272.01 
233.58 
190.80 
89.26 
1234.41 
1145.15 
639.72 
218.43 
232.43 
60.74 
86.85 
457.15 
370.30 
182.24 
229.72 
253.88 
74.95 
68.83 
477.85 
409.02 
283.80 
 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable School Office as the dependent 
variable.  The statistical test was significant, F(2,247) = 4.262, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the High Efficiency group and the 
Average Efficiency group, (M = 53.579, SD = 19.519), indicating significantly higher per-pupil 
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expenditures in Principals & Assistant Principals for DMUs in the High Efficiency group 
compared to those in the Average Efficiency group. 
Data Envelopment Analysis Results Summary: Middle Schools. 
A correlation matrix revealed the variable %notFRL had a significant relationship to 
student achievement outcomes and was highly correlated to all other exogenous variables.  
The variable %notFRL was incorporated into the DEA model as an uncontrolled input, 
capturing the environmental harshness for each DMU.     
A correlation matrix was developed to examine possible output variables for inclusion in 
the data envelopment analysis (DEA).  Results for writing proficiency showed weak, 
negative correlation to other student achievement variables and were not included.  Math 
Proficiency was selected as the output variable to be included in the DEA model. 
A correlation matrix was developed to identify input variables for inclusion in the DEA.  
Using the decision rule of collapsing variables with a significant correlation and a correlation 
coefficient greater than 0.5, highly correlated variables were reduced to a single input 
variable.  The In$ite categories/variables of Instruction, Classroom Materials, Instructional 
Support, Student Health Services, Food Service, and Safety were used to represent the scope 
in fiscal input variables.   
Using the BCC model of DEA with variable returns to scale and input minimization, 
the DMUs were enveloped and their relative efficiency was calculated on a 0 to 100 scale 
(Banker, Charnes, Cooper, 1984).  A total of 91 out of the 250 DMUs were scored as 100% 
efficient, with no significant relationship to %notFRL.  Further descriptive statistics and 
ANOVA results were calculated to explore significant relationships between efficiency, fiscal 
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year, and school size.  DMUs demonstrated significantly higher efficiency in FY06 compared 
to FY07 and FY08.  Schools with a larger school size (1500-2499 students) were more 
efficient than those schools with a medium (500-1499 students) school size. 
As a means for comparison among high, average, and low efficiency DMUs, tertiles for 
middle school efficiency scores were calculated and each DMU was placed in the High, 
Average, or Low Efficiency group for analysis of relationships between efficiency and fiscal 
expenditure patterns.  Significant differences in per-pupil expenditures were found, with 
DMUs in the High Efficiency group spending significantly more than all other groups on 
Substitutes; Extracurricular; Teacher Support; In-Service, Staff Development & Support; 
Transportation; Leadership; and Principals & Assistant Principals.  DMUs in the High 
Efficiency group spent significantly more than those in the Average Efficiency group on 
Instruction, Instructional Paraprofessionals, Curriculum Development, Non-Instructional 
Pupil Services, and School Office.  DMUs in the High Efficiency group spent significantly less 
than all other groups on Student Health & Services and Safety.   DMUs in the Average 
Efficiency group spent less than all other groups on Operations.   
 
Application of Data Envelopment Analysis: High Schools 
Following the same structure used to analyze the efficiency of middle schools, the data 
for high schools was examined to identify variables constituting the environmental 
“harshness” for each school or decision-making unit (DMU).   Similarly, correlation matrices 
for both input and output variables were analyzed to eliminate highly correlated variables 
144 
 
prior to analysis, thus avoiding multicollinearity (Stiefel, Rubenstein, Schwartz, & Zabel, 
2005).   
Analysis of Exogenous Variables: High Schools 
 In order to account for the environmental “harshness” for each DMU at the high school 
level, a correlation matrix was created, comprising the accountability variables for possible 
inclusion as uncontrolled inputs in the DEA model relative to the output variables for 
student achievement (Reading Proficiency, Writing Proficiency, Math Proficiency, Dropout 
Rate, and Graduation Rate).  Table 5.19 lists the correlation coefficients for the 
accountability variables, relative to the output variables for student achievement.  The 
variable Graduation Rate was not included in analysis as a potential output variable since 22 
of the 195 DMUs did not report a graduation rate. 
The accountability variables which confirmed a significant correlation with |r|> ±0.5 to 
the student potential achievement output variables were: Inverse Transiency Rate, %LEP, 
%IEP, and %FRL.  The remaining accountability variables did not reveal a strong correlation 
to student achievement outcome variables, and, as such, were not considered for inclusion 
as uncontrolled inputs in the DEA model.  A correlation matrix for the exogenous variables 
for possible inclusion as uncontrolled inputs was developed to identify highly correlated 
variables that could, as such, be collapsed into a single variable.  Table 5.20 illustrates the 
correlation matrix for the possible exogenous variables. 
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Table 5.19 
Correlation Matrix for accountability variables relative to potential output variables for 
student achievement for high schools. 
 
Reading 
Proficiency 
Writing 
Proficiency 
Math 
Proficiency 
Dropout Rate 
District Size -.114 -.050 -.046 .264 
School Size .081 .148 .019 .180 
Student Enrollment .076 .128 -.016 .188 
% of HQT Teachers .003 .119 .265 -.214 
Teacher ADA -.093 .009 -.050 .220 
Student ADA .307 .199 .477 -.412 
Inverse Transiency 
Rate 
.445 .423 .657 -.660 
% Asian .170 .260 .281 -.001 
% Black -.093 -.118 -.276 .379 
% Hispanic -.181 -.272 -.320 .318 
% Native American -.031 -.047 -.054 -.120 
% White .120 .180 .271 -.362 
% LEP -.622 -.701 -.641 .662 
% IEP -.486 -.538 -.573 .258 
% FRL -.388 -.603 -.555 .427 
Note.  Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
 
 
  
146 
 
Table 5.20 
Correlation Matrix for exogenous variables for possible inclusion as uncontrolled inputs in 
the DEA model for high schools. 
 
Inverse Transiency 
Rate 
% LEP % IEP % FRL 
 
Inverse Transiency Rate 
- 
 
 
 
 
% LEP 
 
-.481 -  
 
% IEP 
 
-.428 .205 -  
% FRL 
 
-.378 .797 .389 - 
Note.  Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
 
 In examining the correlations between the exogenous variables shown to have a 
corollary relationship to the student achievement output variables, %LEP and %FRL 
demonstrated a significant correlation with r > 0.50.  Thus %FRL was used as the single 
exogenous, uncontrolled variable in the DEA model.  For the purposes of the DEA model, its 
values were inversed (%notFRL) from 100%, since all input variables in the DEA model 
should be in ascending order; greater values of %notFRL should result in higher 
achievement. Although %LEP demonstrated a significant relationship with the student 
achievement output variables, 69 of the 222 DMUs included were missing data from this 
variable, making it unsuitable for use as an exogenous variable.  As previously indicated 
with the middle school analysis, the use of FRL as the indicator for socioeconomic status is 
supported by previous research (Sirin, 2005).  It was noted that 27 of the 222 DMUs at the 
high school level were missing data for the variable %FRL.  Rather than attempt to 
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interpolate a %FRL value based on other variables, these schools were eliminated from 
analysis.   
Selection of Output Variables: High Schools 
A correlation matrix among the potential output variables, Reading Proficiency, Writing 
Proficiency, Math Proficiency, and Dropout Rate was developed.  All of the output variables 
were significantly correlated to the variable Math Proficiency, at a |r| = .5 level or higher, as 
shown in Table 5.21 below.  Since all potential output variables were correlated to Math 
Proficiency, it was selected as the single output variable for the DEA model. 
 
Table 5.21 
Correlation Matrix of output variables for possible inclusion in the DEA model for high 
schools. 
 
Reading 
Proficiency 
Writing 
Proficiency 
Math 
Proficiency 
Dropout 
Rate 
 
Reading Proficiency 
 
- 
   
Writing Proficiency .415 - 
  
 
Math Proficiency 
 
.696 .571 - 
 
 
Dropout Rate 
 
-.341 -.137 -.538 - 
Note.  Boldface indicates statistically significant values (α = .01) with r > 0.5. 
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Selection of Input Variables: High Schools 
A correlation matrix was developed to identify which potential input variables were 
highly correlated and, as such, could be collapsed into a single variable to avoid multi-
collinearity in the DEA model for high schools.  Table 5.22 illustrates the six categories, 
subcategories, and/or variables to which all other potential inputs were correlated. 
Using this correlation matrix, the category Instruction (100) was selected to represent 
itself and the 21 variables to which it was both significantly correlated and with r > 0.5.  
Similarly, Teacher Support (220) was used to represent itself and the two variables to which 
it was both significantly correlated and with r > 0.5.  The variables Instructional 
Paraprofessionals (1130, Extracurricular (213)  and Safety (313) were not correlated 
significantly with r > 0.5 to any other variables and were selected for inclusion but not as a 
proxy for any other variables.  Although it could not be represented by any other variable, 
Curriculum Development (221) was eliminated from inclusion in the DEA model since 
expenditures for the variable comprised less than 0.1% of total expenditures.  It is also 
noted that the variable Sabbaticals (223) was eliminated from analysis in Phase I since its 
median expenditure was $0.00.  The subcategory School Management (510) and the 
variable Building Upkeep, Utilities & Maintenance (321) were also not included since they 
represent the only subcategory and variable, respectively, within their respective category 
and subcategory. 
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Table 5.22 
Correlation Matrix for input variables for possible inclusion in DEA model for high schools. 
 
Variable and category value 
Correlation to 
variable listed in 
leftmost column 
Instruction (100 ) Face-to-Face Teaching (110) 
Instructional Teachers (111)  
Substitutes (112) 
Classroom Materials (120) 
Pupil-Use Technology & Software(121) 
Instructional Materials, Trips & Supplies (122) 
 Instructional Support (200) 
Pupil Support (210) 
Guidance & Counseling (211) 
Library & Media (212) 
Program Support (230) 
Program Management (231) 
Therapists,Psych,Eval,Pers Att/SocWorkers (232) 
Operations (300) 
Non-Instructional Pupil Services (310) 
Transportation (311) 
Food Service (312) 
Facilities (320) 
Leadership (500) 
School Management (511) 
School Office (512) 
.998 
.997 
.780 
.782 
.540 
.770 
.774 
.748 
.594 
.818 
.702 
.672 
.681 
.776 
.673 
.649 
.558 
.679 
.859 
.765 
.823 
Instructional 
Paraprofessionals 
(113) 
(none) - 
 
Extracurricular (213) (none) - 
Teacher Support 
(220) 
Student Health & Services (214) 
In-Service, Staff Development & Support (222) 
.559 
.999 
Curriculum 
Development (221) 
(none) - 
Safety (313) (none) - 
Note.  All variables listed demonstrate statistically significant values (α = .01) with r > 0.5.   
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Application of Data Envelopment Analysis: High Schools 
  Using the controlled input variable, In$ite input variables, and output variables 
previously identified, the data was input into the Banxia Frontier Analyst software to 
calculate the relative efficiency of each DMU.  Table 5.23 illustrates the variables utilized in 
the DEA model for high schools. 
 
Table 5.23 
Summary of variables used in the data envelopment analysis model for high schools. 
Input Variables 
(Controlled Inputs) 
Exogenous Variables 
(Uncontrolled Inputs) 
Output Variables 
(Output) 
Instruction (100 ) 
Instructional Paraprofessionals (113) 
Extracurricular (213) 
Teacher Support (220) 
Safety (313) 
%notFRL Math Proficiency 
Note.  All variables listed demonstrate statistically significant values (α = .01) with r > 0.5.   
 
Data Envelopment Analysis (DEA) was utilized to calculate the relative efficiency of each 
decision-making unit (DMU) using the variables listed.  The technical efficiency of each DMU 
was calculated against the aggregate, enveloping all the DMUs into an efficiency frontier 
and placing all DMUs at or below the frontier.  Each school’s efficiency index was calculated, 
resulting in an efficiency rating between 0 (farthest from the frontier) and 100 (on the 
frontier).  The input minimization model of DEA was used rather than of output 
maximization, identifying areas where DMUs could generate the same output with reduced 
inputs.  Variable returns to scale (VRS) were assumed since a doubling of fiscal resources 
(inputs) would not result in a corresponding doubling of student achievement (outputs).   
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Using this DEA model, the relative efficiency of each DMU and the efficiency frontier 
were calculated using Nevada high schools with each school being enveloped up to three 
times, once for each study year.   Using the previously identified input and output variables, 
a total of 45 out of the 195 DMUs were scored as 100% efficient.  See figure 5.2 for details.   
 
Figure 5.2.  Distribution of Efficiency Scores for High Schools 
 
Using the correlation between the efficiency scores and the exogenous variable, 
%notFRL, the validity of the scores relative to the uncontrolled inputs was examined.  The 
two variables did not demonstrate a significant correlation, r = -.022, indicating that there 
was no measurable relationship between %notFRL and efficiency scores.  As with middle 
schools, this is significant for high schools for a number of reasons.  Foremost, the DEA 
model effectively accounted for %notFRL and did not over-identify units with high a 
%notFRL as might be expected.  Units that received higher efficiency scores did not come 
from significantly higher socio-economic areas.  Efficient DMUs were identified among 
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varying levels of %notFRL.  Thus the variable %notFRL was effectively incorporated into the 
DEA model and the efficiency scores as an uncontrolled, exogenous variable, capturing 
environmental harshness.   
Descriptive statistics comparing efficiency scores by fiscal year were calculated, as 
shown in Table 5.24.  The data were submitted to an ANOVA with the fiscal year as the 
independent variable.  The dependent measure was the efficiency score.  The statistical test 
was significant, F(2, 192) = 24.991, p < 0.05.  A Tukey a post-hoc test of significance revealed 
significant differences between both FY06 and FY07 (M = 10.127, SD = 2.003) and FY06 and 
FY08 (M = 13.634, SD = 2.003), indicating higher efficiency in FY06 compared to both FY07 
and FY08. 
 
Table 5.24 
Descriptive data for efficiency scores relative to Fiscal Year for Nevada high schools. 
Fiscal Year N Mean Median SD Minimum Maximum 
FY06 65 95.329 100 8.616 60.730 100 
FY07 65 85.202 83.322 11.064 52.708 100 
FY08 65 81.695 79.199 13.944 49.268 100 
All Years 
Combined 
195 87.409 89.844 12.752 49.268 100 
 
Descriptive statistics comparing efficiency scores by school size were calculated, as 
shown in Table 5.25.  The data were submitted to an ANOVA with the school size as the 
independent variable.  The dependent measure was the efficiency score.  The statistical test 
was significant, F(4, 190) = 4.039, p < 0.05.  A Tukey a post-hoc test of significance revealed 
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significant differences among DMUs of school size 1 and DMUs of school size 2 (M = 9.473, 
SD = 2.702),  school size 3 (M = 7.421, SD = 2.534), and school size 4 (M = 8.811, SD = 2.624).  
This indicates that schools with 0-499 students were more significantly more efficient than 
all other school sizes except for school size 5 (3500+ students), of which there were only 2 
DMUs included in the study. 
 
Table 5.25 
Descriptive data for efficiency scores relative to School Size for Nevada high schools. 
School Size N Mean Median SD Minimum Maximum 
1 (0-499 
students) 
40 94.187 100.000 14.251 52.708 100 
2 (500-1499 
students) 
44 84.713 85.618 15.147 49.268 100 
3 (1500-2499 
students) 
59 86.766 86.892 10.329 68.838 100 
4 (2500 – 
3499 
50 85.376 83.448 10.201 67.037 100 
5 (3500+ 
students) 
2 80.939 80.939 .778 80.388 81.489 
 
Relationships between efficiency and expenditure patterns: high schools. 
 As a means for comparison among high, average, and low efficiency DMUs, tertiles for 
high school efficiency scores were calculated and each DMU was placed in the high, 
average, or low efficiency group for analysis of relationships between efficiency and fiscal 
expenditure patterns.  Thus, the 71 DMUs with an efficiency score of 100% were placed in 
the High Efficiency group, 62 DMUs with an efficiency score above 80.45% but below 100% 
were placed in the Average Efficiency group, and the remaining 62 DMUs with efficiency 
scores below 80.45% were placed in the Low Efficiency group.  To examine the validity of 
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the efficiency scores and efficiency groups, descriptive statistics for the output variables 
were calculated by efficiency group as shown below in Table 5.26.  It is noted that the 
average level of proficiency in reading, writing and math was highest for those DMUs in the 
Average Efficiency group.  High Efficiency schools demonstrated the lowest Dropout Rate. 
 
Table 5.26 
Descriptive data for reading and math proficiency relative to efficiency groups for Nevada 
high schools. 
 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Mean Reading Proficiency 88.73% 91.50% 90.60% 
Mean Writing Proficiency 88.34% 91.48% 87.65% 
Mean Math Proficiency 68.14% 70.44% 65.06% 
Mean Dropout Rate 2.75% 3.70% 4.18% 
 
Descriptive statistics for overall per-pupil expenditures within each efficiency group 
were calculated, as shown in Table 5.27.  The data were submitted to an ANOVA with 
efficiency grouping as the independent variable.  The dependent measure was overall per-
pupil expenditures.  The statistical test was significant, F(2,192) = 16.505, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between all three spending 
groups, with the High Efficiency group spending more than the Low Efficiency group (M = 
1000.894, SD = 350.053) and the Low Efficiency group spending more than the Average 
Efficiency group, (M = 1009.025, SD = 361.703).   
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Table 5.27 
Overall per-pupil expenditures for Nevada high schools by efficiency group. 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
7900.35 
7245.59 
2769.83 
4586.64 
18068.58 
13481.93 
9281.75 
5890.43 
5708.12 
666.26 
4807.61 
8035.39 
3227.78 
2213.04 
6899.46 
6169.28 
1875.54 
5011.69 
14057.95 
9046.25 
5772.38 
 
Descriptive statistics for per-pupil expenditures for each In$ite category by efficiency 
group were calculated, as shown in Table 5.28.  The data were submitted to an ANOVA with 
efficiency grouping as the independent variable.  The dependent measure was per-pupil 
expenditures in the category of Instruction.  The statistical test was significant, F(2,192) = 
18.048, p < 0.05.  A Tukey a post-hoc test of significance revealed significant differences 
between the Average Efficiency group and both the High Efficiency (M = 1274.367, SD = 
213.811) and the Low Efficiency (M = 823.311, SD = 220.927) groups, indicating higher 
overall per-pupil expenditures for DMUs in the Average Efficiency group.  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Instructional Support as the 
dependent variable.  The statistical test was significant, F(2,192) = 8.040, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and both the Average Efficiency (M = 230.912, SD = 60.904) and the Low Efficiency (M 
= 177.990, SD = 60.904) groups, indicating higher overall per-pupil expenditures for DMUs in 
the High Efficiency group. 
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The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Operations as the dependent 
variable.  The statistical test was significant, F(2,192) = 7.097, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the Average Efficiency group and 
both the High Efficiency (M = 356.980, SD = 126.605) and the Low Efficiency (M = 470.430, 
SD = 130.819) groups, indicating lower overall per-pupil expenditures for DMUs in the 
Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the category of Leadership as the dependent 
variable.  The statistical test was significant, F(2,192) = 19.360, p < 0.05.  A Tukey a post-hoc 
test of significance revealed significant differences between the High Efficiency group and 
both the Average Efficiency group (M = 326.894, SD = 53.977) and the Low Efficiency group 
(M = 220.658, SD = 53.977), indicating significantly higher per-pupil expenditures in 
Leadership for DMUs in the High Efficiency group than those in both the Average Efficiency 
and Low Efficiency groups. 
Relationships between efficiency and expenditure patterns on Instruction: high 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Face-
To-Face Teaching and its included variables by efficiency group were calculated, as shown in 
Table 5.29.   
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Table 5.28 
Per-pupil expenditures for Nevada high schools for main In$ite categories by efficiency 
group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Instruction 
(100) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4678.05 
4244.87 
1803.46 
2069.16 
11378.71 
9309.55 
6607.34 
3403.68 
3252.71 
507.97 
2730.20 
4937.89 
2207.69 
1748.98 
4226.99 
3889.94 
878.67 
3282.24 
7368.56 
4086.32 
3027.32 
Instructional 
Support (200) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1114.60 
1137.16 
476.91 
55.88 
2305.90 
2250.02 
1684.30 
883.69 
861.48 
140.31 
517.56 
1182.61 
665.05 
503.45 
936.61 
918.34 
325.17 
556.19 
2008.29 
1452.10 
1189.26 
Operations 
(300) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1606.61 
1446.99 
916.58 
115.84 
4626.14 
4510.30 
3695.12 
1249.63 
1220.12 
220.51 
859.32 
1657.96 
798.64 
697.72 
1720.06 
1436.54 
810.64 
966.82 
4878.72 
3911.90 
3304.53 
Leadership 
(500) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
814.08 
624.44 
472.09 
377.50 
2335.88 
1958.38 
1623.21 
487.19 
489.36 
90.65 
195.67 
787.09 
591.42 
302.63 
593.43 
526.10 
198.89 
248.46 
1233.27 
984.81 
639.76 
 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Face-To-Face Teaching as the 
dependent variable.  The statistical test was significant, F(2,192) = 15.238, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the Average Efficiency 
158 
 
group and both the High Efficiency (M = 1094.058, SD = 200.441) and Low Efficiency (M = 
730.570, SD = 207.112) groups, indicating significantly lower per-pupil expenditures for 
DMUs in the Average Efficiency group than those in both the High Efficiency and Low 
Efficiency groups on Face-To-Face Teaching. 
 
Table 5.29 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Face-To-Face 
Teaching and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Face-To-Face 
Teaching (110) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
4141.12 
3732.58 
1642.20 
1744.33 
9705.09 
7960.76 
6154.23 
3047.06 
2892.46 
507.23 
2393.96 
4475.78 
2081.82 
1776.36 
3777.63 
3395.74 
912.94 
2819.34 
6712.59 
3893.25 
3176.34 
Instructional 
Teachers (111) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
3940.28 
3633.33 
1499.64 
1704.53 
9157.75 
7453.22 
5484.71 
2951.04 
2831.59 
452.55 
2337.97 
4170.08 
1832.11 
1625.52 
3613.35 
3263.87 
880.78 
2682.77 
6478.31 
3795.54 
3085.15 
Substitutes (112) Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
79.19 
72.29 
68.81 
3.08 
323.20 
320.12 
203.45 
32.04 
13.47 
33.80 
1.89 
137.74 
135.85 
111.18 
39.58 
14.25 
49.45 
1.85 
177.91 
176.06 
143.87 
Instructional 
Paraprofessionals 
(113) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
121.74 
47.64 
165.54 
.00 
779.38 
779.38 
496.88 
63.98 
49.20 
45.09 
6.34 
278.52 
272.18 
129.80 
124.71 
128.73 
77.25 
10.85 
407.99 
397.14 
251.38 
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  The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Teachers as the dependent 
variable.  The statistical test was significant, F(2,192) = 14.650, p < 0.05.  A Tukey a post-hoc 
test of significance revealed significant differences between the Average Efficiency group 
and both the High Efficiency (M = 989.237, SD = 184.893) and Low Efficiency (M = 662.303, 
SD = 191.046) groups, indicating significantly lower per-pupil expenditures for DMUs in the 
Average Efficiency group than those in both the High Efficiency and Low Efficiency groups 
on Instructional Teachers.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Substitutes as the dependent variable.  
The statistical test was significant, F(2,192) = 15.130, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between the High Efficiency group and both the 
Average Efficiency (M = 47.153, SD = 9.306) and the Low Efficiency groups (M = 39.609, SD = 
9.306), indicating significantly higher per-pupil expenditures in Substitutes for DMUs in the 
High Efficiency group compared to all other groups. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Paraprofessionals as the 
dependent variable.  The statistical test was significant, F(2,192) = 5.912, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the Average Efficiency 
group and both the High Efficiency (M = 57.753, SD = 19.459) and Low Efficiency (M = 
60.722, SD = 20.107) groups, indicating significantly lower per-pupil expenditures for DMUs 
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in the Average Efficiency group than those in both the High Efficiency and Low Efficiency 
groups on Instructional Paraprofessionals.   
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Classroom 
Materials and its included variables by efficiency group were calculated, as shown in Table 
5.30.   
 
Table 5.30 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Classroom 
Materials and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Classroom 
Materials (120) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
536.92 
450.75 
343.93 
179.45 
1761.58 
1582.13 
1498.38 
356.61 
359.17 
106.71 
165.64 
694.16 
528.52 
353.00 
449.36 
475.92 
120.63 
163.68 
679.11 
515.43 
429.27 
Pupil-Use 
Technology 
(121) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
166.26 
124.24 
145.59 
9.23 
685.07 
675.84 
483.93 
110.12 
112.14 
59.33 
16.26 
272.20 
255.94 
200.04 
146.50 
151.25 
68.90 
23.86 
373.17 
349.31 
239.09 
Instructional 
Materials, Trips 
& Supplies 
(122) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
370.66 
290.42 
268.05 
51.97 
1402.11 
1350.14 
1045.48 
246.49 
241.27 
64.92 
117.45 
475.53 
358.08 
218.59 
302.85 
323.22 
71.31 
93.05 
407.15 
314.10 
229.92 
  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Classroom Materials as the 
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dependent variable.  The statistical test was significant, F(2,192) = 10.480, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
and Average Efficiency groups, (M = 180.310, SD = 39.395), indicating significantly higher 
per-pupil expenditures in Classroom Materials for DMUs in the High Efficiency group 
compared to those in the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Pupil-Use Technology as the dependent 
variable.  The statistical test was significant, F(2,192) = 5.121, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the High Efficiency and Average 
Efficiency groups, (M = 56.139, SD = 17.687), indicating significantly higher per-pupil 
expenditures in Pupil-Use Technology for DMUs in the High Efficiency group compared to 
those in the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Instructional Materials, Trips & Supplies 
as the dependent variable.  The statistical test was significant, F(2,192) = 8.824, p < 0.05.  A 
Tukey a post-hoc test of significance revealed significant differences between the High 
Efficiency and Average Efficiency groups, (M = 124.169, SD = 29.677), indicating significantly 
higher per-pupil expenditures in Instructional Materials, Trips & Supplies for DMUs in the 
High Efficiency group compared to those in the Average Efficiency group. 
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Relationships between efficiency and expenditure patterns on Instructional Support: 
high schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Pupil 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.31.  The statistical test was significant, F(2,192) = 9.355, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between the High Efficiency and Average 
Efficiency groups, (M = 187.545, SD = 43.369), indicating significantly higher per-pupil 
expenditures in Pupil Support for DMUs in the High Efficiency group compared to those in 
the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Guidance & Counseling as the 
dependent variable.  The statistical test was not significant, F(2,192) = 2.555, p > 0.05.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Library & Media as the dependent 
variable.  The statistical test was significant, F(2,192) = 9.288, p < 0.05.  A Tukey a post-hoc test 
of significance revealed significant differences between the High Efficiency group and both 
the Average Efficiency (M = 48.771, SD = 11.734) and Low Efficiency (M = 34.567, SD = 
11.734) groups, indicating significantly higher per-pupil expenditures for DMUs in the High 
Efficiency group than those in both the Average Efficiency and Low Efficiency groups on 
Library & Media.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Extracurricular as the dependent 
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variable.  The statistical test was significant, F(2,192) = 13.439, p < 0.05.  A Tukey a post-hoc 
test of significance revealed significant differences between the High Efficiency group and 
both the Average Efficiency (M = 144.329, SD = 28.358) and Low Efficiency (M = 92.038, SD 
= 28.358) groups, indicating significantly higher per-pupil expenditures for DMUs in the High 
Efficiency group than those in both other groups.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Student Health & Services as the 
dependent variable.  The statistical test was not significant, F(2,192) = 2.178, p > 0.05.   
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Teacher 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.32.  The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Teacher Support as the 
dependent variable.  The statistical test was significant, F(2,192) = 7.287, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and the Average Efficiency group (M = 98.641, SD = 25.868), indicating significantly 
higher per-pupil expenditures in Teacher Support for DMUs in the High Efficiency group 
compared to the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of Curriculum Development as the 
dependent variable.  The statistical test was not significant, F(2,192) = 0.315, p > 0.05.   
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Table 5.31 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Pupil Support 
and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Pupil Support 
(210) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
666.19 
588.49 
326.88 
14.71 
1528.61 
1513.90 
1082.58 
478.65 
431.56 
112.36 
306.65 
930.88 
624.23 
311.19 
582.57 
464.97 
246.37 
359.24 
1546.04 
1186.80 
807.86 
Guidance & 
Counseling 
(211) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
212.33 
219.64 
90.74 
.00 
423.15 
423.15 
348.91 
210.98 
183.49 
50.33 
172.74 
359.29 
186.55 
145.54 
239.48 
204.55 
90.35 
146.13 
665.81 
519.68 
250.37 
Library & 
Media (212) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
126.30 
96.85 
96.48 
.00 
409.27 
409.27 
339.51 
77.53 
71.36 
18.92 
45.43 
137.14 
91.71 
73.18 
91.73 
70.41 
57.48 
45.15 
292.77 
247.62 
197.44 
Extracurricular 
(213) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
243.78 
158.80 
219.98 
.00 
767.23 
767.23 
615.29 
99.46 
83.47 
81.62 
15.50 
474.47 
458.97 
254.59 
151.75 
102.17 
146.90 
23.22 
771.15 
747.93 
541.34 
Student 
Health & 
Services (214) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
83.78 
81.43 
56.85 
.00 
348.89 
348.89 
181.14 
90.68 
81.80 
30.64 
43.41 
231.53 
188.12 
70.90 
99.61 
89.67 
36.83 
60.90 
253.05 
192.15 
127.98 
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Table 5.32 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Teacher 
Support and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Teacher 
Support (220) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
201.07 
137.10 
239.63 
.00 
1870.93 
1870.93 
456.05 
102.43 
89.57 
42.96 
62.31 
260.39 
198.08 
151.51 
159.22 
165.88 
44.37 
84.20 
269.06 
184.86 
134.59 
Curriculum 
Development 
(221) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
9.48 
2.90 
20.08 
.00 
81.49 
81.49 
71.10 
10.29 
5.89 
15.56 
.00 
74.42 
74.42 
57.74 
11.91 
6.06 
17.03 
.00 
83.30 
83.30 
45.73 
In-Service, 
Staff 
Development 
& Support 
(222) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
190.68 
129.91 
234.10 
.00 
1866.08 
1866.08 
421.28 
90.71 
81.68 
37.13 
45.97 
251.05 
205.08 
131.63 
147.30 
159.70 
42.44 
56.67 
216.62 
159.95 
125.96 
  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of In-Service, Staff Development & 
Support as the dependent variable.  The statistical test was significant, F(2,192) = 7.890, p < 
0.05.  A Tukey a post-hoc test of significance revealed significant differences between the 
High Efficiency group and the Average Efficiency group (M = 99.973, SD = 25.184), indicating 
significantly higher per-pupil expenditures in In-Service, Staff Development & Support for 
DMUs in the High Efficiency group compared to the Average Efficiency group. 
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Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Program 
Support and its included variables by efficiency group were calculated, as shown in Table 
5.33.  The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures in the subcategory of Program Support as the 
dependent variable.  The statistical test was significant, F(2,192) = 6.350, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the Low Efficiency 
group and the Average Efficiency group (M = 107.793, SD = 30.250), indicating significantly 
lower per-pupil expenditures in Program Support for DMUs in the Low Efficiency group 
compared to the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable of Program Management as the 
dependent variable.  The statistical test was significant, F(2,192) = 9.530, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the High Efficiency 
group and the Average Efficiency group (M = 18.149, SD = 4.161), indicating significantly 
lower per-pupil expenditures in Program Management for DMUs in the High Efficiency 
group compared to the Average Efficiency group. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Therapists, Psych, Eval, Pers Att. & Soc. 
Workers as the dependent variable.  The statistical test was significant, F(2,192) = 5.959, p < 
0.05.  A Tukey a post-hoc test of significance revealed significant differences between the 
Low Efficiency group and the Average Efficiency group (M = 98.812, SD = 28.944), indicating 
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significantly lower per-pupil expenditures in Therapists, Psych, Eval, Pers Att. & Soc. 
Workers for DMUs in the Low Efficiency group compared to the Average Efficiency group. 
 
Table 5.33 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Program 
Support and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Program 
Support (230) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
247.34 
234.25 
185.23 
.00 
693.94 
693.94 
595.34 
302.61 
299.99 
129.41 
11.59 
576.97 
565.38 
459.09 
194.82 
159.83 
182.12 
12.77 
603.00 
590.23 
544.10 
Program 
Management 
(231) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
16.91 
4.92 
20.57 
.00 
85.37 
85.37 
54.23 
35.06 
29.43 
21.72 
.00 
100.96 
100.96 
82.04 
26.07 
10.04 
29.09 
.00 
91.73 
91.73 
83.12 
Therapists, 
Psych, Eval, 
Pers Att. & 
Soc. Workers 
(232) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
230.43 
219.41 
180.42 
.00 
693.94 
693.94 
597.86 
267.56 
279.61 
130.66 
11.59 
525.16 
513.57 
427.27 
168.75 
98.85 
165.28 
8.87 
550.97 
542.10 
479.42 
  
Relationships between efficiency and expenditure patterns on Operations: high 
schools. 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of Non-
Instructional Pupil Services and its included variables by efficiency group were calculated, as 
shown in Table 5.34.  The data were submitted to an ANOVA with efficiency grouping as the 
168 
 
independent variable and per-pupil expenditures in the subcategory of Non-Instructional 
Pupil Services the dependent variable.  The statistical test was significant, F(2,192) = 7.334, p < 
0.05.  A Tukey a post-hoc test of significance revealed significant differences between the 
Low Efficiency group and both the High Efficiency (M = 197.261, SD = 55.455) and Average 
Efficiency (M = 174.936, SD = 57.300) groups, indicating significantly higher per-pupil 
expenditures for DMUs in the Low Efficiency group than those in both the High Efficiency 
and Average Efficiency groups on Non-Instructional Pupil Services.   
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Transportation the dependent variable.  
The statistical test was not significant, F(2,192) = 1.550, p > 0.05. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Food Service the dependent variable.  
The statistical test was significant, F(2,192) = 12.674, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between the Low Efficiency group and both the 
High Efficiency (M = 162.898, SD = 34.323) and Average Efficiency (M = 137.984, SD = 
35.466) groups, indicating significantly higher per-pupil expenditures for DMUs in the Low 
Efficiency group than those in both the High Efficiency and Average Efficiency groups on 
Food Service.   
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Table 5.34 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Non-
Instructional Pupil Services and its included variables by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Non-
Instructional 
Pupil Services 
(310) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
518.65 
529.88 
354.90 
.00 
1753.14 
1753.14 
1447.20 
540.97 
560.38 
126.00 
101.06 
771.72 
670.66 
437.96 
715.91 
644.46 
399.94 
78.96 
2182.10 
2103.14 
1570.97 
Transportation 
(311) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
350.98 
345.93 
266.95 
.00 
1256.14 
1256.14 
1062.87 
298.55 
312.91 
97.52 
90.92 
555.18 
464.26 
322.38 
306.54 
313.31 
135.06 
60.17 
733.84 
673.67 
542.85 
Food Service 
(312) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
129.32 
118.69 
149.12 
.00 
1015.16 
1015.16 
329.36 
154.24 
154.15 
59.57 
.00 
349.49 
349.49 
201.59 
292.22 
210.93 
306.04 
.00 
1439.06 
1439.06 
1196.29 
Safety 
(313) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
38.34 
.00 
55.57 
.00 
229.46 
229.46 
172.89 
88.18 
86.07 
31.96 
10.14 
192.64 
182.50 
145.80 
117.15 
133.71 
55.31 
1.32 
204.89 
203.57 
194.68 
  
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable Safety as the dependent variable.  The 
statistical test was significant, F(2,192) = 43.924, p < 0.05.  A Tukey a post-hoc test of 
significance revealed significant differences between all three groups, indicating 
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significantly higher spending in the Low Efficiency group compared to the Average Efficiency 
group (M = 28.962, SD = 8.840) as well as the Average Efficiency group compared to the 
High Efficiency group (M = 49.841, SD = 8.555). 
Descriptive statistics for per-pupil expenditures for the In$ite subcategory of 
Facilities were calculated, as shown in Table 5.35.  Since Building Upkeep, Utilities & 
Maintenance is the only included variable in the subcategory, analysis of the variable was 
not necessary.  The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Facilities the 
dependent variable.  The statistical test was significant, F(2,192) = 8.449, p < 0.05.  A Tukey a 
post-hoc test of significance revealed significant differences between the Average Efficiency 
group and both the High Efficiency (M = 379.305, SD = 95.748) and Low Efficiency groups (M 
= 295.495, SD = 98.935), indicating significantly lower per-pupil expenditures in Facilities for 
DMUs in the Average Efficiency group compared to DMUs in all other groups. 
 
Table 5.35 
Per-pupil expenditures for Nevada high schools for the In$ite subcategory of Facilities by 
efficiency group. 
Per-Pupil 
Expenditures 
Descriptive Statistics High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Facilities 
(320) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
1087.96 
961.92 
746.24 
115.65 
4500.13 
4384.48 
2553.44 
708.66 
673.86 
192.49 
446.05 
1187.95 
741.90 
632.44 
1004.15 
822.07 
528.17 
521.99 
2901.41 
2379.42 
2040.46 
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Relationships between efficiency and expenditure patterns on Leadership: high 
schools. 
Descriptive statistics for per-pupil expenditures for variables within the In$ite 
subcategory of School Management were calculated, as shown in Table 5.36.  Since School 
Management is the only included subcategory in the category of Leadership, analysis of the 
subcategory was not necessary.  The data were submitted to an ANOVA with efficiency 
grouping as the independent variable and per-pupil expenditures for the variable Principals 
& Assistant Principals as the dependent variable.  The statistical test was significant, F(2,192) = 
18.617, p < 0.05.  A Tukey a post-hoc test of significance revealed significant differences 
between the High Efficiency group and both the Average Efficiency (M = 218.031, SD = 
36.270) and Low Efficiency groups, (M = 135.279, SD = 36.270), indicating significantly 
higher per-pupil expenditures in Principals & Assistant Principals for DMUs in the High 
Efficiency group compared to those in all other groups. 
The data were submitted to an ANOVA with efficiency grouping as the independent 
variable and per-pupil expenditures for the variable School Office as the dependent 
variable.  The statistical test was significant, F(2,192) = 13.032, p < 0.05.  A Tukey a post-hoc 
test of significance revealed significant differences between the High Efficiency group and 
both the Average Efficiency (M = 108.861, SD = 22.660) and Low Efficiency groups (M = 
85.379, SD = 22.660), indicating significantly higher per-pupil expenditures in School Office 
for DMUs in the High Efficiency group compared to those in both other groups. 
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Table 5.36 
Per-pupil expenditures for Nevada high school for variables within the In$ite subcategory of 
School Management by efficiency group. 
Per-Pupil 
Expenditures 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Efficiency 
Principals & 
Assistant 
Principals 
(511) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
474.15 
391.04 
318.07 
173.29 
1508.82 
1335.53 
1130.52 
256.12 
248.89 
66.59 
130.16 
482.81 
352.65 
257.51 
338.87 
304.69 
128.52 
136.93 
725.84 
588.91 
440.42 
School Office 
(512) 
Mean 
Median 
Std. Deviation 
Minimum 
Maximum 
Range 
Restricted Range 
339.93 
265.37 
193.69 
131.52 
1022.31 
890.79 
675.13 
231.07 
251.86 
55.68 
65.51 
329.20 
263.69 
164.39 
254.55 
226.55 
85.68 
84.95 
518.02 
433.07 
320.96 
 
Data Envelopment Analysis Results Summary: High Schools. 
A correlation matrix revealed the variable %notFRL had a significant relationship to 
student achievement outcomes and was highly correlated to other exogenous variables.  
The variable %notFRL was incorporated into the DEA model as an uncontrolled input, 
capturing the environmental harshness for each DMU.     
A correlation matrix was developed to examine possible output variables for inclusion in 
the data envelopment analysis (DEA).  Math Proficiency was selected as the output variable 
to be included in the DEA model as it was significantly correlated at the r > 0.5 level to all 
other output variables. 
A correlation matrix was developed to identify input variables for inclusion in the DEA.  
Using the decision rule of collapsing variables with a significant correlation greater than 0.5, 
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highly correlated variables were reduced to a single input variable.  The In$ite 
categories/variables of Instruction, Instructional Paraprofessionals, Extracurricular, Student 
Health Services, Teacher Support, and Safety were used to represent the scope in fiscal 
input variables.   
Using the BCC model of DEA with variable returns to scale and input minimization, the 
DMUs were enveloped and their relative efficiency was calculated on a 0 to 100 scale 
(Banker, Charnes, Cooper, 1984).  A total of 71 out of the 250 DMUs were scored as 100% 
efficient, with no significant relationship to %notFRL.  Further descriptive statistics and 
ANOVA results were calculated to explore significant relationships between efficiency and 
fiscal year and school size.  DMUs demonstrated significantly higher efficiency in FY06 
compared to FY07 and FY08.  Schools with the smallest school size (0-499 students) were 
more efficient than all other configurations with a sufficient representation in the study. 
As a means for comparison among high, average, and low efficiency DMUs, tertiles for 
high school efficiency scores were calculated and each DMU was placed in the High, 
Average, or Low Efficiency group for analysis of relationships between efficiency and fiscal 
expenditure patterns.  Significant differences in per-pupil expenditures were found, with 
DMUs in the High Efficiency group spending significantly more than all other groups overall 
and on Substitutes, Instructional Support, Library & Media, Extracurricular; Leadership, 
Principals & Assistant Principals, and School Office.  DMUs in the High Efficiency group spent 
significantly less than all other groups on Program Management and Safety.  Schools in the 
Average Efficiency group spent significantly less than all other groups overall and on 
Instruction, Face-To-Face Teaching, Instructional Teachers, Instructional Paraprofessionals, 
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Operations, and Facilities.  Schools in the Average Efficiency group spent significantly less 
than at least one other group on Classroom Materials; Pupil-Use Technology & Software; 
Instructional Materials, Trips & Supplies; Pupil Support; Teacher Support; and In-Service, 
Staff Development & Support. 
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CHAPTER 6 
SUMMARY, CONCLUSIONS, AND RECOMMENDTATIONS 
The findings of this study were generated from the two phases of this study.  The first 
research question of the study were addressed in Phase I which involved a descriptive 
analysis of In$ite fiscal expenditure patterns over a three year period.  The final two 
research questions of the study were addressed in Phase II which involved the application 
of data envelopment analysis to construct an efficiency frontier to calculate the relative 
efficiency of each decision-making unit (DMU) and explore the expenditure patterns of the 
least and most efficient DMUs. 
 
Phase I Results Summary & Conclusions 
Research Question 1:  What are the fiscal expenditure patterns for Nevada secondary 
schools? 
 As investigated through descriptive analysis of the median, mean, standard deviation, 
minimum, maximum, range, and restricted range for all secondary school during the FY06, 
FY07 and FY08 years, both similarities and differences existed among secondary schools’ 
expenditure patterns.  Median per-pupil expenditures over the three-year period indicated 
Instruction accounted for 58.8% of middle school spending and 58.3% of high school 
spending.  Similarly, median per-pupil expenditures over the three-year period indicated 
Instructional Support accounted for 12.8% of middle school spending and 11.9% of high 
school spending.  Similarly, Operations accounted for 19.9% of middle school spending and 
21.0% of high school spending.  Leadership accounted for 8.5% of middle school spending 
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and 8.6% of high school spending.  The percent of per-pupil spending at the middle and high 
school levels in the categories of Instruction and Operations demonstrated no significant 
difference, indicating minimal differences at the aggregate level for over 80% of all 
spending.  Spending in the categories of Instructional Support and Leadership, however, 
demonstrated significant differences between middle and high schools at the aggregate and 
disaggregate levels, indicating some fundamental differences in how the remaining 20% of 
monies are allocated. 
Overall per-pupil expenditures were significantly different for middle and high schools, 
with high schools spending significantly more per pupil over the three years studied.  That a 
high school student may inherently cost more to educate is not surprising as high schools 
offer a much wider variety of course offerings, athletics, activities, and trade/technical 
education programs.   
 
Differences in Expenditure Levels & Patterns over the Three Study Years 
Descriptive statistics by fiscal year were analyzed for secondary schools overall and for 
middle and high schools.  During the three-year period studied, there were no significant 
differences in overall per-pupil expenditures for secondary schools, high schools, or middle 
schools, indicating per-pupil expenditure level remained relatively constant during the 
three-year study window.  This greatly adds to the reliability of this study since no 
substantial shifts in funding occurred which changed schools’ expenditure patterns due to 
increases in per-pupil expenditures or budget cuts. 
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 An analysis of descriptive statistics by fiscal year and In$ite category was conducted 
both overall and for middle and high schools.  A general trend was noted at both levels, 
with the percent of per-pupil spending generally increasing in the categories of Instruction, 
Operations, and Leadership, while shifting spending away from Instructional Support.  At 
both the middle and high school levels, percent of per-pupil spending increased for the 
variables of Instructional Teachers, Instructional Paraprofessionals, and Instructional 
Materials, Trips & Supplies.  This might suggest there was a trend over the three years 
toward increased funding for instructional staffing at the school levels.  Coupled with 
increased student achievement over the three-year period studied, this might suggest that 
schools were able to increase student achievement through increased contact with 
instructors.  As the category of Instruction accounts for over 60% of school-level spending, 
this is a meaningful shift in resources.   
Similarly, the percent of per-pupil expenditures over the three year period studied in the 
category of Leadership also demonstrated an increasing trend, mainly for the variable 
Principals & Assistant Principals.  As with instruction, this would suggest that schools may 
have benefitted from increased administrative staffing or quality over the three years 
studied, with a per-pupil increase of over $50 at the secondary level.  With additional 
administrative staffing, schools may have been able to more effectively complete 
managerial tasks and focus additional efforts on instruction and instructional leadership.   
The percent of per-pupil expenditures in the category of Operations also demonstrated 
an increasing trend, particularly for the variables Food Service, Safety, and Building Upkeep, 
Utilities & Maintenance.  This trend was significant specifically at the middle school level, 
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although high schools did increase percent of per-pupil spending on Safety.  It is possible 
that maintaining a safer, functional campus could have also contributed to the increases in 
student achievement observed over this time period. 
Given that all other categories demonstrated increases in spending, schools over this 
time spent a lower percentage per-pupil in Instructional Support.  The greatest noted 
decreases in spending were for the variables Program Management and Therapists, Psych, 
Eval, Pers Att. & Soc Workers.  Median per-pupil expenditures for these two variables 
combined decreased by over $255 over the three years studied.  It is possible that by 
reducing spending on these staffing positions with limited impact on student learning, 
schools were able to allocate funds in the previously outlined areas to increase 
achievement. 
Over the three years studied, the percent of students proficient at middle schools 
increased from 52% to 60% in reading, from 79% to 82% in writing, from 51% to 58% in 
mathematics, and from 54% to 59% in science.  Similarly, the percent of students proficient 
at high schools increased from 88% to 92% in reading and from 70% to 72% in mathematics.  
There is a strong argument to support that these shifts in spending over the three years 
studied helped to increase student achievement, despite the fact that the overall dollars 
spent did not demonstrate an increase. 
 
 
Differences in Expenditure Levels & Patterns between Middle & High Schools 
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Descriptive statistics by school level were analyzed, comparing expenditure patterns of 
middle schools and high schools.  As previously indicated, overall per-pupil expenditures 
were significantly different for middle and high schools, with high schools spending 
significantly more per pupil over the three years studied.  Mean overall expenditures for 
high schools decreased from $8,019.21 to $6,603.28 over the three years, although the 
decrease was not significant since median expenditures remained virtually unchanged and 
the standard deviation for overall expenditures decreased from $8,910,11 to $1,684.07.  
Thus, over the three years studied, overall per-pupil expenditure for high schools became 
more uniformly distributed.  Instructional Paraprofessionals was the only variable in which 
middle school expenditures significantly exceeded those of high schools.  High schools spent 
more per pupil than middle schools in each In$ite category and within the subcategories of 
Face To Face Teaching, Pupil Support, Teacher Support, Facilities, and School Management.  
Most of these differences are not surprising due to the increased diversity of programs 
offered at the high school level, the need for additional personnel and salary to 
accommodate the increased quantity of activities and athletics in high schools, and the 
financial burden on larger and more heavily used facilities compared to middle schools. 
In considering the percent of per-pupil expenditures at the high school and middle 
school levels, there were some significant differences noted.  Middle schools allocated a 
greater percent of per-pupil expenditures for the variables Instructional Paraprofessionals; 
Library & Media; Student Health & Services; Therapists, Psych, Eval, Pers Att. & Soc. 
Workers; Transportation; and Food Service.  Looking at the similarities of these expenditure 
areas, middle school students require more additional ancillary supports than the older high 
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school student may need.  Conversely, high schools allocated a great percent of per-pupil 
expenditures for the variables Instructional Materials, Trips & Supplies; Guidance & 
Counseling; Extracurricular; Building Upkeep, Utilities & Maintenance; and School Office.  As 
previously mentioned, since the diversity of offerings at the high school level is more 
diverse, increased focus on extracurricular activities and instructional materials would 
support that aim.  High school campuses are generally larger than middle schools and would 
require greater spending on facilities and maintenance.  The role of guidance counseling in 
high schools is crucial, not only due to the sheer number of course offerings, but also to 
ensure students are on track for graduation and help them with the college application 
process. 
 
Phase II Results Summary & Conclusions 
1. What are the fiscal expenditures patterns among the most efficient and least 
efficient secondary schools over a three year period? 
2. What fiscal expenditure patterns can be used as predictors of school achievement?  
 Data Envelopment Analysis (DEA) was used to develop an efficiency frontier and to 
calculate the technical efficiency of DMUs at the middle school and high school levels.  
Correlation matrices were developed to eliminate variables that were highly correlated (r > 
0.5 and significant at the α=.05 level) and avoid multicollinearity.  The variable %FRL was 
used as the sole exogenous variable for both middle and high schools. An analysis of the 
potential student achievement output variables for middle schools revealed that writing 
proficiency rates were not correlated to reading, math, or science proficiency rates and 
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were negatively correlated to all three variables.  Middle schools had an average efficiency 
score of 92.4 and high schools had an average efficiency score of 87.4.  Efficiency scores 
were found to be unrelated to %FRL for both middle and high schools, as intended by the 
study model.  Thus, the DEA model successfully incorporated the environmental 
“harshness” of each school into the efficiency scores.   
 The achievement levels of schools relative to their efficiency grouping (High, Average, 
Low) were examined.  For middle schools, the High Efficiency group demonstrated the 
highest achievement in reading, math, and science, followed by those in the Low Efficiency 
and Average Efficiency groups, respectively.  Analysis of the input/output contributions for 
middle schools revealed that those in the High Efficiency group had a greater weight 
contribution for Safety and for %notFRL, suggesting that, although not significantly linked to 
the results, schools benefit from being in safer neighborhoods with students from a higher 
socioeconomic standing.  Greater input/output weight contributions for middle schools in 
the High Efficiency group were also observed for Instruction and Instructional Support.  
Middle schools in the Low Efficiency group had greater input/output weight contributions in 
Instruction and Instructional Support.  It is possible that these schools, although spending 
more on instructional staff and supplies, are not reaping the benefits of that spending.  
Further case-study analysis of these less efficient units would have to be conducted to 
reveal the qualitative cause behind their lower calculated efficiency. 
For high schools, the High Efficiency group demonstrated the lowest Dropout Rate, yet 
schools in the Average Efficiency group demonstrated the highest proficiency in reading, 
writing, and math, followed by the High Efficiency and Low Efficiency groups, respectively.  
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Since the variance in achievement levels on the High School Proficiency Exams is so low, it is 
difficult to determine if this is a meaningful observation or not.  Analysis of the input/output 
contributions for high schools revealed that those in the High Efficiency group had a greater 
weight contribution for Safety, %notFRL, and Instruction suggesting that, as with middle 
schools, although not significantly linked to the results, schools benefit from being in safer 
neighborhoods with students from a higher socioeconomic standing.  High schools in the 
Middle and Low Efficiency groups had much greater input/output weight contributions in 
Instruction, indicating, as with middle schools, staffing patterns may be contributing to 
inefficiency.  One possible cause for the inefficiency may be that the percent of staff in high 
schools providing instruction in non-core areas is greater, limiting the impact on measured 
outcomes.  Further qualitative case study would be needed to develop a better 
understanding of the factors contributing to this inefficiency. 
Relationship between Efficiency and School Size 
The efficiency scores of middle schools and high schools were analyzed relative to their 
school size category, as defined by the Nevada Department of Education.  School sizes vary 
significantly within Nevada.  Each county is defined as its own school district, regardless of 
population or size.  The state is primarily rural, geographically, with 15 of 17 counties having 
a population under 100,000 persons, however, the two remaining counties comprise well 
over 80% of the population of the state.  Thus, there are vast differences in district and 
school size within the state.  Significant differences in efficiency were found, with middle 
schools with 1500-2499 students (school size 3) more efficient than those with 500-1499 
students (school size 2).  Conversely, high schools with 0-499 students (school size 1) were 
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more efficient than all other larger sizes, with the exception of those with 3500+ students 
(school size 5), of which only two were included in the study.  It would seem then, for high 
schools, that there may be a “U” shape relationship between school size and efficiency.  
Small schools may be more efficient since staff often take on multiple roles and 
responsibilities.  Conversely, large schools may be more efficient due to the economies of 
scale.   This pattern may also hold for middle schools since middle schools of school size 1 
(0-499 students) were more efficient than their medium-sized (500-1499) counterparts.   
Spending Patterns of High Efficiency Schools 
The efficiency scores of middle schools were analyzed by efficiency grouping to examine 
expenditure patterns and determine which were significantly different for those in the High 
Efficiency group.  High Efficiency middle schools significantly outspent those in the Average 
and Low Efficiency groups on: Substitutes; Extracurricular; Teacher Support; In-Service, Staff 
Development & Support; Transportation; Leadership; and Principals & Assistant Principals.  
These schools followed the general trend noted in Chapter 4 of increased spending on 
school leadership, which may be a contributing factor to increased student achievement 
over the three years studied.  The greater expenditures on substitutes and staff 
development may also be linked as schools use substitute release time to provide 
professional development opportunities.  The coupling of increased spending on 
extracurricular activities and transportation may mean that High Efficiency group schools 
extended learning outside of the school day or provided rich opportunities for students to 
participate in learning activities that increased engagement, and thus, student achievement.  
High Efficiency middle schools spent less than those in the Average and Low Efficiency 
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groups on Student Health & Services and Safety.  Once again, the need to spend less in 
these areas may be a by-product of the environment in which these schools reside.  High 
Efficiency middle schools spent significantly more than one of either the Average or Low 
Efficiency groups on Face-To-Face Teaching, Instructional Paraprofessionals, Curriculum 
Development, Non-Instructional Pupil Services, and School Office.  Although not statistically 
significant, middle schools in the High Efficiency group also spent more on Instruction and 
Instructional Teachers and spent less on Program Support and Classroom Materials and its 
included variables than schools in the Average and Low Efficiency groups.  As previously 
noted in Chapter 4, this may suggest that re-allocating resources to direct instruction has 
had a positive impact for High Efficiency middle schools. 
The efficiency scores of high schools were analyzed by efficiency grouping to examine 
expenditure patterns and determine which were significantly different for those in the High 
Efficiency group.  High Efficiency high schools significantly outspent those in the Average 
and Low Efficiency groups on: Substitutes; Classroom Materials and its included variables; 
Instructional Support; Pupil Support; Library & Media; Extracurricular; Teacher Support; In-
Service, Staff Development & Support; Leadership; Principals & Assistant Principals; and 
School Office.  High Efficiency high schools spent less than those in the Average and Low 
Efficiency groups on Program Management and Safety.  These expenditure patterns 
essentially mirrored those of middle schools, once again suggesting that these schools 
followed the general trend noted in Chapter 4 of increased spending on school leadership, 
which may be a contributing factor to increased student achievement over the three years 
studied.  The greater expenditures on substitutes and staff development may also be linked 
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as schools use substitute release time to provide professional development opportunities.  
Increased spending on extracurricular activities may mean that High Efficiency group 
schools extended learning outside of the school day or provided additional opportunities for 
students to get engaged at school. 
DMUs in the High Efficiency group spent significantly more than those in the Average 
and Low efficiency groups in both middle and high schools on: Substitutes; Extracurricular; 
In-Service, Staff Development & Support; Leadership; and Principals & Assistant Principals.  
DMUs in the High Efficiency group spent significantly less than those in the Average and 
Low efficiency groups in both middle and high school on Safety.  With these trends 
consistent across the secondary level as a whole, the importance of strong building-level 
leadership, professional development, and engaging activities for students is clear. 
Spending Patterns of Average and Low Efficiency Schools 
The efficiency scores of middle schools were analyzed by efficiency grouping to examine 
expenditure patterns and determine which were significantly different for those in the 
Average and Low Efficiency groups.  Although middle schools in the Average Efficiency 
group had the lowest achievement of all three groups, they also had the lower per-pupil 
expenditures than middle schools in the High Efficiency group overall and on: Instructional 
Teachers; Substitutes; Instructional Paraprofessionals; Extracurricular; Teacher Support and 
its included variables; Operations, Non-Instructional Pupil Services; Transportation; 
Facilities; Leadership; Principals & Assistant Principals; and School Office.  Thus the largest 
difference between High Efficiency and Average Efficiency middle schools was that, 
although Average Efficiency middle schools had lower achievement than High Efficiency 
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middle schools, they spent less than High Efficiency middle schools as well.  Low Efficiency 
middle schools had no unique spending patterns that were not also shared by either 
Average Efficiency or High Efficiency middle schools, however, Low Efficiency middle 
schools spent less than High Efficiency schools on: Substitutes; Extracurricular; Teacher 
Support; In-Service, Staff Development & Support; Transportation; Leadership; and 
Principals & Assistant Principals.  Low Efficiency middle schools under spent in the areas 
that contributed to the academic success of High Efficiency schools. 
The efficiency scores of high schools were analyzed by efficiency grouping to examine 
expenditure patterns and determine which were significantly different for those in the 
Average and Low Efficiency groups.  High schools in the Average Efficiency group had lower 
per-pupil expenditures than high schools in the High Efficiency group overall and on: 
Instruction and all its included subcategories and variables; Pupil Support; Library & Media; 
Extracurricular; Teacher Support; In-Service, Staff Development & Support; Operations; 
Facilities; Leadership; Principals & Assistant Principals; and School Office.  Low Efficiency 
high schools had only one unique spending pattern that was not also shared by either 
Average Efficiency or High Efficiency middle schools; Low Efficiency high schools spent the 
least per pupil on Program Support and its included variable Therapists,Psych,Eval,Pers Att. 
& Soc. Workers.  Low Efficiency high schools spent less than High Efficiency high schools on: 
Substitutes, Instructional Support, Library & Media, Extracurricular, Leadership, Principals & 
Assistant Principals, and School Office.  Low Efficiency high schools spent more than High 
Efficiency high schools on Non-Instructional Pupil Services, Safety, and Facilities.  It is 
unclear if the spending patterns high schools in the Average or Low Efficiency groups reveal 
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any implementation advice.  Since the expenditure patterns and achievement levels in high 
schools were so uniform, is it possible that the “noise” within the high school model is 
obfuscating these findings. 
DMUs in the Low Efficiency group spent significantly less than those in the High 
Efficiency group in both middle and high schools on: Substitutes; Extracurricular; 
Leadership; Principals & Assistant Principals; and School Office.  There were no areas in 
which Low Efficiency schools spent significantly more than High Efficiency schools at both 
the high school and middle school levels. 
 
Other Conclusions 
 The reliability of the findings at the high school level was not as strong as those at the 
middle school level due to inherent characteristics of the data.  The variance of the output 
variables at the high school level (Reading Proficiency = 0.015, Writing Proficiency = 0.009, 
Math Proficiency = 0.030) were generally lower than at the middle school level (Reading 
Proficiency = 0.023, Math Proficiency = 0.023, Science Proficiency = 0.026).  This could be 
because the high school proficiency exam achievement data reported by the Nevada 
Department of Education on the Nevadareportcard.com site gives the proficiency rates 
used for Adequate Yearly Progress, which includes multiple administrations of the exam in 
reading and math in students’ sophomore and junior years.  In addition, the fiscal 
expenditure patterns of high schools were far more uniform than those of middle schools.  
Twenty-one of the In$ite expenditure categories, sub-categories, and variables all 
correlated significantly at the α = .05 level with r > 0.5 to expenditures in Instruction, 
compared to eleven at the middle school level.  There was significantly less diversity in 
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spending patterns at the high school level compared to the middle school level.  These 
commonalities in proficiency rates and expenditure patterns at the high school level 
provided less robust results than those for middle schools. 
 The weak, negative correlation of the output variable Writing Proficiency to all other 
output variables at the middle school level suggests that there is little relationship between 
writing proficiency and proficiency on the Criterion Response Tests in mathematics, reading, 
and science.  Writing Proficiency also demonstrated no significant correlation to any other 
demographic or exogenous variables, suggesting that proficiency rates on the test may yield 
spurious results. 
 
Recommendations for Further Study 
 The findings of this study shed light on other areas that could be explored relative to 
school-level fiscal expenditure patterns and their relationship to student achievement.  
Conducting similar research in secondary schools in other states may assist with 
corroborating or negate the findings from this study, adding to the trustworthiness and 
ability to generalize the findings. 
Since the high school proficiency exam achievement data reported by the Nevada 
Department of Education on the Nevadareportcard.com site gives the proficiency rates 
used for Adequate Yearly Progress, which includes multiple administrations of the exam in 
reading and math in students’ sophomore and junior years, future studies examining high 
school achievement in Nevada may benefit from securing achievement data based on the 
first-time pass rates of sophomores instead.  This would potentially increase the variability 
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for the output variables Math Proficiency and Reading Proficiency allowing for greater 
insight into how expenditure patterns are related to student achievement at the high school 
level. 
 Further study needs to be conducted to examine qualitatively why expenditure patterns 
in specific areas tend to lead to greater student achievement and increased efficiency.  
Since high efficiency schools at the middle school level had greater expenditures on 
Substitutes; Extracurricular; Teacher Support:, In-Service, Staff Development & Support; 
Transportation; Leadership; and Principals & Assistant Principals, collecting further data 
elucidating the nature of these expenditures would inform building, district, and state-level 
decision-makers of specific practices and types of expenditures within these spending 
categories that could be implemented to increase achievement.  Similarly, further case-
study analysis of less efficient units may reveal the qualitative causes contributing to units’ 
lower calculated efficiency.   
 Further study at the elementary level, already in progress in a similar, interlocking study 
(Yocum, 2011) will allow for comparison across elementary, middle, and high schools.  
Common themes across all levels can be revealed and contrasting themes specific to each 
level can be further examined. 
 As school accountability data becomes more sophisticated, moving towards identifying 
the progress of individual schools and students through growth models, more specific, 
detailed analyses can be conducted to examine expenditure patterns that result in student 
growth or stagnation.  Similarly, as state and school systems for downward accounting 
models become more accurate in tracking expenditures at the school and student level, 
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further research may assist school leaders with improved decision-making to increase 
student achievement overall and for sub-populations of students.  As school organizations 
flatten and more autonomy is given to building-level leaders, clearer allocation patterns 
that have a positive impact on student achievement may be revealed. 
  
191 
 
APPENDIX A 
MIDDLE SCHOOLS INCLUDED IN THE STUDY 
Adobe Middle School 
Bailey MS 
Battle Mountain Junior High 
Becker MS 
Billinghurst MS 
Bridger MS 
Brinley MS 
Brown JHS 
Burkholder JHS 
Cadwallader MS 
Canarelli MS 
Cannon JHS 
Carson MS 
Carson Valley MS 
Cashman MS 
Churchill Co. JHS 
Clarke MS 
Clayton MS 
Cold Springs MS 
Cortney JHS 
Cram MS 
Dayton Intermediate 
Dilworth MS 
Eagle Valley MS 
Elko Junior High 
Escobedo MS 
Faiss MS 
Fernley Intermediate 
Fernley Intermediate 
Fertitta MS 
Findlay MS 
 
Fremont MS  
Garrett JHS 
Garside JHS 
Gibson (Robert) MS 
Greenspun JHS 
Guinn MS 
Harney MS 
Hughes MS 
Hyde Park MS 
Incline MS 
Johnson JHS 
Johnston MS 
Keller MS 
Kingsbury MS 
Knudson MS 
Lawrence JHS 
Leavitt MS 
Lied MS 
Lyon MS 
Mack (Jerome) MS 
Mannion MS 
Martin MS 
Meadow Valley MS 
Mendive MS 
Miller (Bob) MS 
Molasky JHS 
Monaco MS 
OBrien MS 
O'Callaghan MS 
Orr MS 
Pahranagat Valley MS 
 
Pau Wa Lu MS 
Pershing County Middle 
Pine MS 
Robison MS 
Rogich MS 
Saville MS 
Sawyer MS 
Schofield MS 
Sedway MS 
Shaw MS 
Sierra Crest 
Silver Stage MS 
Silvestri JHS 
Smith (J.D.) MS 
Sparks MS 
Spring Creek Middle 
Swainston MS 
Swope MS 
Tarkanian MS 
Traner MS 
Vaughn MS 
Virginia City MS 
Von Tobel MS 
Webb MS 
West MS 
West Prep at West Hall 
White MS 
White Pine Middle 
Winnemucca JHS 
Woodbury MS 
Yerington Intermediate 
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APPENDIX B 
HIGH SCHOOLS INCLUDED IN THE STUDY 
A Tech 
Academy for Career Ed 
Arbor View HS 
Basic HS 
Battle Mountain High 
Bonanza HS 
Boulder City HS 
C. C. HS East 
C. C. HS South 
C. C. HS West 
Canyon Springs HS 
Carson High 
Centennial HS 
Chaparral HS 
Cheyenne HS 
Churchill Co HS 
Cimarron-Memorial HS 
Clark HS 
Coronado HS 
CSNHS East 
CSNHS South 
CSNHS West 
Dayton HS 
Del Sol HS 
Desert Pines HS 
Douglas HS 
Durango HS 
 
Eldorado HS 
Elko HS 
Fernley HS 
Foothill HS 
Galena HS 
Green Valley HS 
Hug HS 
I Can Do Anything 
Incline HS 
Keystone Academy 
Las Vegas Academy 
Las Vegas HS 
Legacy HS 
Liberty HS 
Lincoln County HS 
Lowry HS 
McQueen HS 
Mineral County HS 
Moapa Valley HS 
Mojave HS 
Nevada State HS 
North Valleys HS 
Odyssey Charter HS 
Pahranagat Valley HS 
Pahrump HS 
Palo Verde HS 
Pershing County High 
 
Rainshadow HS 
Rancho HS 
Reed HS 
Regional Tech Inst 
Reno HS 
S.N.V.T.C. 
SE CTA 
Shadow Ridge HS 
Sierra Vista HS 
Silver Stage HS 
Silver State Charter 
Silverado HS 
Spanish Springs HS 
Sparks HS 
Spring Creek High 
Spring Valley HS 
TMCC Magnet HS 
Tonopah HS 
Valley HS 
Virgin Valley HS 
Virginia City HS 
Virtual HS 
Western HS 
White Pine High 
Whittell HS 
Wooster HS 
Yerington HS 
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APPENDIX C 
RELATIVE EFFICIENCY SCORES FOR EACH MIDDLE SCHOOL DECISION-MAKING UNIT 
(ANONYMIZED) 
Unit name Score Efficient Condition 
Aida-6 100.00   
Aida-7 100.00   
Aida-8 93.73   
Helio-6 99.61   
Helio-7 100.00   
Helio-8 100.00   
Herzen-6 100.00   
Herzen-7 87.46   
Herzen-8 91.32   
Heyerdahl-6 100.00   
Heyerdahl-7 97.09   
Heyerdahl-8 100.00   
Hironaka-6 91.02   
Hironaka-7 99.39   
Hironaka-8 100.00   
Hirundo-6 100.00   
Hirundo-7 96.97   
Hirundo-8 100.00   
Horohata-6 97.39   
Horohata-7 80.48   
Horohata-8 94.69   
Hortulus-6 91.37   
Hortulus-7 82.47   
Hortulus-8 80.19   
Hovland-6 94.66   
Hovland-7 73.35   
Hovland-8 72.08   
Hubbard-6 99.77   
Hubbard-8 90.38   
Hudson-6 100.00   
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Unit name Score Efficient Condition 
Hudson-7 77.97   
Hudson-8 91.98   
Humphreys-6 100.00   
Humphreys-7 100.00   
Humphreys-8 97.12   
Hungaria-6 89.66   
Hungaria-7 75.65   
Hungaria-8 70.54   
Hurwitz-8 83.81   
Huth-6 95.00   
Huth-7 78.71   
Huth-8 82.35   
Hypnos-6 99.23   
Hypnos-7 71.96   
Hypnos-8 83.27   
Ibadinov-6 100.00   
Ibadinov-7 82.28   
Ibadinov-8 83.61   
Illapa-6 91.11   
Illapa-7 76.65   
Illapa-8 82.10   
Inarradas-6 96.58   
Inarradas-7 81.10   
Inarradas-8 67.52   
Irmela-6 92.74   
Irmela-7 80.40   
Irmela-8 90.04   
Irokawa-6 91.57   
Irokawa-7 86.79   
Irokawa-8 90.60   
Isala-6 99.54   
Isala-7 84.70   
Isala-8 85.26   
Ivanova-6 100.00   
Ivanova-7 87.92   
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Unit name Score Efficient Condition 
Ivanova-8 82.92   
Iwano-6 84.33   
Iwano-7 80.73   
Iwano-8 85.54   
Jancis-6 95.76   
Jancis-7 85.15   
Jancis-8 90.19   
Jaschek-6 93.29   
Jaschek-7 87.50   
Jaschek-8 81.01   
Jessop-6 92.84   
Jessop-7 82.89   
Jessop-8 96.11   
Jovita-6 84.17   
Jovita-7 73.42   
Jovita-8 74.19   
Jyuro-6 94.11   
Jyuro-7 93.36   
Kaali-6 90.99   
Kaali-7 82.69   
Kaali-8 93.59   
Kagekatu-6 100.00   
Kagekatu-7 83.75   
Kagekatu-8 91.46   
Kahnia-6 100.00   
Kahnia-7 97.98   
Kahnia-8 88.05   
Kalalova-6 95.02   
Kalalova-7 93.34   
Kalalova-8 96.49   
Kalbaugh-6 100.00   
Kalbaugh-7 100.00   
Kalbaugh-8 94.05   
Kalinga-6 96.43   
Kalinga-7 100.00   
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Unit name Score Efficient Condition 
Kalinga-8 91.67   
Kamo-6 100.00   
Kamo-7 95.93   
Kamo-8 100.00   
Kaoru-6 100.00   
Kaoru-7 100.00   
Kaoru-8 100.00   
Kapur-6 100.00   
Kapur-7 96.99   
Kapur-8 98.92   
Karajan-6 92.57   
Karajan-7 77.72   
Karajan-8 100.00   
Kariba-6 100.00   
Kariba-7 97.95   
Kariba-8 97.48   
Kaunas-6 100.00   
Kaunas-7 81.32   
Kaunas-8 100.00   
Kazo-6 100.00   
Kazo-7 84.13   
Kazo-8 91.27   
Kazutaka-6 99.14   
Kazutaka-7 87.60   
Kazutaka-8 97.50   
Kazuyuki-6 100.00   
Kazuyuki-7 93.82   
Kazuyuki-8 94.33   
Keeney-6 98.61   
Keeney-7 99.09   
Keeney-8 100.00   
Keiko-6 100.00   
Keiko-7 90.52   
Keiko-8 100.00   
Kempchinsky-6 97.10   
197 
 
Unit name Score Efficient Condition 
Kempchinsky-7 86.27   
Kempchinsky-8 84.00   
Kempelen-6 100.00   
Kempelen-7 82.15   
Kempelen-8 90.64   
Kemstach-6 95.57   
Kemstach-7 85.60   
Kemstach-8 86.23   
Kepler-6 100.00   
Kepler-7 96.38   
Kepler-8 93.97   
Kezmoh-7 93.57   
Kezmoh-8 100.00   
Kharms-7 91.98   
Kharms-8 100.00   
Kibi-7 84.85   
Kibi-8 88.01   
Kikuoka-7 76.49   
Kikuoka-8 100.00   
Kira-7 80.66   
Kira-8 100.00   
Kiruna-8 85.77   
Kivi-8 87.54   
Malerba-6 100.00   
Malerba-7 100.00   
Malerba-8 100.00   
Manulis-6 100.00   
Manulis-7 100.00   
Manulis-8 100.00   
Maren-6 100.00   
Maren-7 100.00   
Maren-8 100.00   
Merapi-6 100.00   
Merapi-7 87.00   
Merapi-8 70.70   
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Unit name Score Efficient Condition 
Meriones-6 75.77   
Meriones-7 89.58   
Meriones-8 77.11   
Naema-6 89.71   
Naema-7 73.20   
Naema-8 96.65   
Narcissus-6 100.00   
Narcissus-7 100.00   
Narcissus-8 100.00   
Nikolova-6 100.00   
Nikolova-7 100.00   
Nikolova-8 100.00   
Noblitt-6 100.00   
Noblitt-7 100.00   
Noblitt-8 100.00   
Orlenok-6 100.00   
Orlenok-7 100.00   
Orlenok-8 100.00   
Panchamia-6 100.00   
Panchamia-7 100.00   
Panchamia-8 100.00   
Pansecchi-6 100.00   
Pansecchi-7 100.00   
Pansecchi-8 100.00   
Pasadena-6 100.00   
Pasadena-7 100.00   
Pasadena-8 100.00   
Podalirius-6 92.08   
Podalirius-7 100.00   
Podalirius-8 100.00   
Racharles-6 71.84   
Racharles-7 78.81   
Racharles-8 69.39   
Rakhat-6 97.93   
Rakhat-7 85.19   
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Unit name Score Efficient Condition 
Rakhat-8 85.71   
Regina-6 100.00   
Regina-7 100.00   
Regina-8 100.00   
Tithonus-6 100.00   
Tithonus-7 96.48   
Tithonus-8 93.07   
Tobolsk-6 100.00   
Tobolsk-7 96.97   
Tobolsk-8 83.05   
Tomboles-6 100.00   
Tomboles-7 87.55   
Tomboles-8 84.60   
Tomita-6 98.45   
Tomita-7 100.00   
Tomita-8 90.96   
Tournefort-6 100.00   
Tournefort-7 100.00   
Tournefort-8 90.51   
Tramuntana-6 99.24   
Tramuntana-7 96.06   
Tramuntana-8 90.12   
Trefftz-6 100.00   
Trefftz-7 93.24   
Trefftz-8 100.00   
Trelleborg-6 96.37   
Trelleborg-7 86.31   
Trelleborg-8 84.55   
Trettenero-6 63.65   
Trettenero-7 59.65   
Trettenero-8 65.79   
Trudie-6 98.04   
Trudie-7 96.91   
Trudie-8 88.78   
Tumaneng-6 100.00   
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Unit name Score Efficient Condition 
Tumaneng-7 92.41   
Tumaneng-8 86.69   
Tursachan-6 100.00   
Tursachan-7 96.14   
Tursachan-8 84.99   
Tuva-7 100.00   
Tuva-8 85.72   
Widemann-6 100.00   
Widemann-7 100.00   
Widemann-8 100.00   
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APPENDIX D 
RELATIVE EFFICIENCY SCORES FOR EACH HIGH SCHOOL DECISION-MAKING UNIT 
(ANONYMIZED) 
Unit name Score Efficient Condition 
Airion-6 100.00   
Airion-7 77.87 
 
 
Airion-8 100.00   
Klokun-6 100.00   
Klokun-7 92.59 
 
 
Klokun-8 80.39 
 
 
Kobayashi-6 99.35 
 
 
Kobayashi-7 85.09 
 
 
Kobayashi-8 78.95 
 
 
Kohler-6 100.00   
Kohler-7 79.29 
 
 
Kohler-8 81.49 
 
 
Kohsai-6 100.00   
Kohsai-7 79.13 
 
 
Kohsai-8 86.63 
 
 
Kolga-6 95.20 
 
 
Kolga-7 74.34 
 
 
Kolga-8 72.14 
 
 
Kominers-6 98.78 
 
 
Kominers-7 83.03 
 
 
Kominers-8 72.39 
 
 
Korczak-6 100.00   
Korczak-7 82.57 
 
 
Korczak-8 77.49 
 
 
Kordula-6 100.00   
Kordula-7 81.31 
 
 
Kordula-8 68.07 
 
 
Korolenko-6 92.02 
 
 
Korolenko-7 80.62 
 
 
Korolenko-8 79.46 
 
 
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Unit name Score Efficient Condition 
Kreutz-6 100.00   
Kreutz-7 81.69 
 
 
Kreutz-8 100.00   
Krinov-6 92.41 
 
 
Krinov-7 80.45 
 
 
Krinov-8 69.63 
 
 
Krumeich-6 100.00   
Krumeich-7 78.41 
 
 
Krumeich-8 69.24 
 
 
Kuber-6 97.12 
 
 
Kuber-7 87.38 
 
 
Kuber-8 73.49 
 
 
Kulibin-6 96.36 
 
 
Kulibin-7 79.94 
 
 
Kulibin-8 69.03 
 
 
Kundry-6 100.00   
Kundry-7 91.48 
 
 
Kundry-8 100.00   
Kuniji-6 100.00   
Kuniji-7 100.00   
Kuniji-8 100.00   
Kutsak-6 94.65 
 
 
Kutsak-7 87.05 
 
 
Kutsak-8 70.71 
 
 
Lacrowder-6 100.00   
Lagerros-6 94.13 
 
 
Lagerros-7 70.38 
 
 
Lagerros-8 76.70 
 
 
Lanning-6 94.06 
 
 
Lanning-7 88.62 
 
 
Lanning-8 71.90 
 
 
Lavoisier-6 98.48 
 
 
Lavoisier-7 82.01 
 
 
Lavoisier-8 71.80 
 
 
Lee-6 90.78 
 
 
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Unit name Score Efficient Condition 
Lee-7 81.14 
 
 
Lee-8 70.94 
 
 
Legault-6 94.41 
 
 
Legault-7 80.23 
 
 
Legault-8 75.37 
 
 
Lenham-6 100.00   
Lenham-7 75.70 
 
 
Lenham-8 72.38 
 
 
Leonmis-6 93.21 
 
 
Leonmis-7 83.57 
 
 
Leonmis-8 74.54 
 
 
Lepsius-6 85.62 
 
 
Lepsius-7 73.78 
 
 
Lepsius-8 52.33 
 
 
Letaba-6 89.84 
 
 
Letaba-7 72.35 
 
 
Letaba-8 49.27 
 
 
Lhasa-6 100.00   
Lhasa-7 77.01 
 
 
Lhasa-8 60.92 
 
 
Libby-6 100.00   
Libby-7 83.32 
 
 
Libby-8 67.04 
 
 
Liszt-6 97.09 
 
 
Liszt-7 84.71 
 
 
Liszt-8 73.88 
 
 
Livadia-6 100.00   
Livadia-7 77.37 
 
 
Livadia-8 80.43 
 
 
Lorenz-6 96.23 
 
 
Lorenz-7 87.27 
 
 
Lorenz-8 78.52 
 
 
Lorgat-6 100.00   
Lorgat-7 89.83 
 
 
Lorgat-8 94.18 
 
 
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Unit name Score Efficient Condition 
Lubeck-7 79.86 
 
 
Lubeck-8 68.84 
 
 
Luyten-7 84.77 
 
 
Luyten-8 73.61 
 
 
Margolin-6 100.00   
Margolin-7 100.00   
Margolin-8 100.00   
Maritimes-6 100.00   
Maritimes-7 100.00   
Maritimes-8 100.00   
Merman-6 85.55 
 
 
Merman-7 78.17 
 
 
Merman-8 68.96 
 
 
Mesyats-6 88.38 
 
 
Mesyats-7 81.16 
 
 
Mesyats-8 69.69 
 
 
Naeve-6 82.02 
 
 
Naeve-7 67.74 
 
 
Naeve-8 85.61 
 
 
Nathaniel-6 100.00   
Nathaniel-7 100.00   
Nathaniel-8 100.00   
Nora-6 100.00   
Nora-7 100.00   
Nora-8 100.00   
Oaxaca-6 100.00   
Oaxaca-7 100.00   
Oaxaca-8 100.00   
Pascal-6 100.00   
Pascal-7 100.00   
Pascal-8 100.00   
Pax-6 100.00   
Pax-7 100.00   
Pax-8 100.00   
Payette-6 100.00   
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Unit name Score Efficient Condition 
Payette-7 100.00   
Payette-8 100.00   
Peitho-6 100.00   
Peitho-7 100.00   
Peitho-8 100.00   
Pepibican-6 100.00   
Pepibican-7 100.00   
Pepibican-8 100.00   
Pollath-6 60.73 
 
 
Pollath-7 55.36 
 
 
Pollath-8 59.44 
 
 
Portalatin-6 66.68 
 
 
Portalatin-7 72.22 
 
 
Portalatin-8 67.94 
 
 
Rakos-6 83.20 
 
 
Rakos-7 82.74 
 
 
Rakos-8 79.44 
 
 
Reichardt-6 100.00   
Reichardt-7 100.00   
Reichardt-8 100.00   
Tyndall-6 100.00   
Tyndall-7 76.55 
 
 
Tyndall-8 90.15 
 
 
Tyumenia-6 100.00   
Tyumenia-7 89.95 
 
 
Tyumenia-8 81.25 
 
 
Urbach-6 76.53 
 
 
Urbach-7 67.88 
 
 
Urbach-8 63.11 
 
 
Ustinov-6 100.00   
Ustinov-7 92.62 
 
 
Ustinov-8 94.93 
 
 
Utley-6 86.11 
 
 
Utley-7 80.92 
 
 
Utley-8 78.37 
 
 
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Unit name Score Efficient Condition 
Vaccariello-6 100.00   
Vaccariello-7 87.46 
 
 
Vaccariello-8 81.78 
 
 
Vallerani-6 100.00   
Vallerani-7 87.26 
 
 
Vallerani-8 79.20 
 
 
Velichko-6 67.44 
 
 
Velichko-7 52.71 
 
 
Velichko-8 71.79 
 
 
Viete-6 100.00   
Viete-7 95.21 
 
 
Viete-8 86.89 
 
 
Vydra-6 100.00   
Vydra-7 96.03 
 
 
Vydra-8 89.85 
 
 
Wiesloch-6 100.00   
Wiesloch-7 100.00   
Wiesloch-8 100.00   
Witten-7 100.00   
Witten-8 100.00   
Yan'an-8 100.00   
Zahnle-6 100.00   
Zoccoli-6 100.00   
Zoccoli-7 100.00   
Zuev-6 100.00   
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APPENDIX E 
RELATIVE EFFICIENCY SCORES FOR EACH MIDDLE SCHOOL DECISION-MAKING UNIT WITH 
INPUT-OUTPUT CONTRIBUTION WEIGHTS (ANONYMIZED) 
Unit name Efficiency 
Group 
Score IO Cont 
%NotFRL 
IO Cont 
Math 
Proficiency 
IO 
Cont 
@100 
IO 
Cont 
@120 
IO 
Cont 
@200 
IO 
Cont 
@214 
IO 
Cont 
@312 
IO 
Cont 
@313 
Merapi-6 1 100.00 99.99 100.00 0.00 0.00 0.00 0.00 0.01 0.00 
Noblitt-7 1 100.00 99.98 100.00 0.00 0.00 0.00 0.00  0.00 0.02 
Noblitt-6 1 100.00 0.00 100.00 0.00 0.00 0.00 100.0 0 0.00 0.00 
Aida-7 1 100.00 69.97 100.00 0.93 27.85 0.65 0.00 0 .00 0.59 
Helio-7 1 100.00 0.01 100.00 90.28 0.00 0.00 0.00 0 .00 9.71 
Hironaka-8 1 100.00 84.81 100.00 0.00 0.00 0.00 0.0 0 0.00 15.19 
Hirundo-6 1 100.00 0.01 100.00 97.32 0.00 0.00 0.00  2.66 0.00 
Ivanova-6 1 100.00 17.85 100.00 32.70 31.05 0.00 13 .80 4.60 0.00 
Kalbaugh-6 1 100.00 29.10 100.00 49.93 13.37 7.60 0 .00 0.00 0.00 
Kalinga-7 1 100.00 3.89 100.00 35.65 44.88 0.00 0.0 0 15.57 0.00 
Karajan-8 1 100.00 15.21 100.00 28.50 7.00 47.20 0. 00 2.10 0.00 
Kezmoh-8 1 100.00 0.00 100.00 24.22 0.00 75.78 0.00 0.00 0.00 
Malerba-6 1 100.00 100.00 100.00 0.00 0.00 0.00 0.0 0 0.00 0.00 
Maren-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Orlenok-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Panchamia-7 1 100.00 99.99 100.00 0.00 0.00 0.00 0. 00 0.00 0.01 
Pansecchi-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.0 0 0.00 100.00 
Tithonus-6 1 100.00 93.39 100.00 0.00 6.61 0.00 0.0 0 0.00 0.00 
Tobolsk-6 1 100.00 51.51 100.00 8.73 39.77 0.00 0.0 0 0.00 0.00 
Trefftz-6 1 100.00 70.23 100.00 0.00 23.01 0.00 3.8 1 0.00 2.94 
Trefftz-8 1 100.00 57.98 100.00 0.00 25.02 4.44 4.4 8 2.75 5.33 
Tuva-7 1 100.00 0.00 100.00 11.80 88.20 0.00 0.00 0.00 0.00 
Aida-6 1 100.00 30.67 100.00 21.42 31.44 15.71 0.00  0.00 0.75 
Helio-8 1 100.00 0.02 100.00 0.00 0.00 0.00 75.31 2 4.67 0.00 
Heyerdahl-8 1 100.00 77.24 100.00 0.00 0.00 15.14 7 .61 0.00 0.00 
Hudson-6 1 100.00 12.82 100.00 43.13 0.00 12.91 0.0 0 12.69 18.46 
Humphreys-6 1 100.00 0.01 100.00 0.00 0.00 64.95 2. 05 16.22 16.77 
Humphreys-7 1 100.00 0.25 100.00 0.00 0.00 0.00 0.0 0 99.75 0.00 
Kagekatu-6 1 100.00 35.33 100.00 19.63 0.00 7.13 30 .05 7.86 0.00 
Kahnia-6 1 100.00 31.28 100.00 28.73 26.67 0.00 0.0 0 13.33 0.00 
Kamo-6 1 100.00 0.00 100.00 8.42 32.27 54.99 0.00 4 .32 0.00 
Kaoru-6 1 100.00 0.00 100.00 11.68 17.55 66.09 0.00  4.67 0.00 
Kaoru-7 1 100.00 21.31 100.00 68.69 0.00 0.00 0.00 10.00 0.00 
Kariba-6 1 100.00 0.02 100.00 18.05 0.00 0.00 0.00 0.00 81.93 
Kaunas-6 1 100.00 0.00 100.00 0.00 42.80 36.95 13.5 7 6.68 0.00 
Kaunas-8 1 100.00 6.97 100.00 10.64 0.00 55.89 10.4 5 16.05 0.00 
Kazo-6 1 100.00 17.64 100.00 41.92 1.11 7.02 3.34 11.56 17.41 
Kazuyuki-6 1 100.00 0.00 100.00 81.85 0.00 0.00 15.5 5 2.59 0.00 
Keeney-8 1 100.00 0.00 100.00 14.93 0.00 72.77 0.00  12.31 0.00 
Keiko-6 1 100.00 24.29 100.00 4.97 13.77 28.99 9.10  18.88 0.00 
Keiko-8 1 100.00 3.17 100.00 12.51 12.86 60.30 0.00  11.16 0.00 
Kempelen-6 1 100.00 42.16 100.00 43.88 13.95 0.00 0 .00 0.00 0.00 
Kepler-6 1 100.00 0.00 100.00 73.49 0.00 0.00 13.51  5.45 7.55 
Kharms-8 1 100.00 17.93 100.00 23.51 16.59 41.98 0. 00 0.00 0.00 
Kikuoka-8 1 100.00 22.60 100.00 23.54 1.76 33.21 6. 25 12.65 0.00 
Manulis-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Maren-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Orlenok-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Orlenok-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Panchamia-8 1 100.00 54.89 100.00 0.00 0.00 25.90 6 .82 12.38 0.01 
Pansecchi-7 1 100.00 43.23 100.00 46.03 9.79 0.00 0 .31 0.64 0.00 
Pasadena-7 1 100.00 97.22 100.00 0.00 0.00 0.00 1.8 8 0.89 0.01 
Pasadena-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
Tomboles-6 1 100.00 0.00 100.00 21.12 24.82 54.06 0 .00 0.00 0.00 
Tomita-7 1 100.00 38.04 100.00 39.73 10.90 0.00 0.0 0 0.00 11.33 
Tournefort-6 1 100.00 26.44 100.00 48.70 16.44 0.00  0.00 0.00 8.43 
Tournefort-7 1 100.00 21.37 100.00 49.57 12.95 0.00  0.00 0.00 16.11 
Tursachan-6 1 100.00 0.57 100.00 18.27 23.35 57.81 0.00 0.00 0.00 
Widemann-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
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Herzen-6 1 100.00 23.26 100.00 57.64 0.00 0.00 0.00 19.10 0.00 
Ibadinov-6 1 100.00 25.05 100.00 34.86 0.00 31.77 0 .00 8.32 0.00 
Kalbaugh-7 1 100.00 41.75 100.00 0.00 30.75 0.00 0. 00 27.50 0.00 
Kaoru-8 1 100.00 0.00 100.00 31.12 3.76 41.78 14.81  8.52 0.00 
Kira-8 1 100.00 0.00 100.00 19.91 5.43 60.88 0.00 1 3.78 0.00 
Malerba-7 1 100.00 0.00 100.00 0.00 0.00 0.00 100.0 0 0.00 0.00 
Malerba-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Manulis-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Manulis-8 1 100.00 0.00 100.00 19.92 46.31 32.88 0. 88 0.00 0.01 
Nikolova-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
Nikolova-8 1 100.00 0.00 100.00 0.00 0.00 0.00 100. 00 0.00 0.00 
Panchamia-6 1 100.00 44.27 100.00 0.00 54.86 0.00 0 .00 0.86 0.01 
Podalirius-7 1 100.00 99.40 100.00 0.00 0.00 0.00 0 .00 0.60 0.00 
Podalirius-8 1 100.00 39.18 100.00 0.00 3.02 46.40 0.00 7.46 3.94 
Hirundo-8 1 100.00 0.08 100.00 33.46 0.00 37.04 0.0 0 0.00 29.42 
Kamo-8 1 100.00 85.17 100.00 0.00 0.00 14.83 0.00 0 .00 0.00 
Kapur-6 1 100.00 0.00 100.00 7.41 36.33 24.13 23.84  8.29 0.00 
Pansecchi-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.0 0 0.00 100.00 
Tumaneng-6 1 100.00 0.51 100.00 19.16 22.72 57.61 0 .00 0.00 0.00 
Noblitt-8 1 100.00 99.97 100.00 0.00 0.00 0.00 0.03  0.00 0.00 
Heyerdahl-6 1 100.00 97.00 100.00 0.00 0.00 0.00 0. 00 3.00 0.00 
Pasadena-6 1 100.00 99.99 100.00 0.00 0.00 0.00 0.0 0 0.00 0.01 
Narcissus-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.0 0 0.00 100.00 
Maren-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
Narcissus-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.0 0 0.00 100.00 
Widemann-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
Nikolova-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
Widemann-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00  0.00 100.00 
Narcissus-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.0 0 0.00 100.00 
Regina-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0 .00 100.00 
Regina-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0 .00 100.00 
Regina-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 0 .00 100.00 
Hubbard-6 2 99.77 19.93 100.00 0.00 5.85 65.15 0.00  8.31 0.76 
Helio-6 2 99.61 0.03 100.00 0.00 6.07 0.00 0.00 0.0 0 93.90 
Isala-6 2 99.54 20.44 100.00 18.05 30.43 21.38 0.70  8.98 0.00 
Hironaka-7 2 99.39 0.02 100.00 0.00 0.00 0.00 0.00 99.98 0.00 
Tramuntana-6 2 99.24 45.26 100.00 33.93 10.95 0.00 1.61 0.00 8.26 
Hypnos-6 2 99.23 11.22 100.00 0.00 0.00 37.21 16.99  12.11 22.46 
Kazutaka-6 2 99.14 17.87 100.00 12.80 34.71 23.07 4. 15 7.40 0.00 
Keeney-7 2 99.09 32.30 100.00 38.77 0.00 0.00 0.00 28.93 0.00 
Kapur-8 2 98.92 28.56 100.00 0.00 21.57 48.06 0.00 1.81 0.00 
Keeney-6 2 98.61 7.45 100.00 56.79 31.81 0.00 0.00 3.95 0.00 
Tomita-6 2 98.45 46.83 100.00 16.22 8.85 13.07 0.00  0.00 15.03 
Trudie-6 2 98.04 0.00 100.00 39.60 0.00 0.00 0.00 4 3.92 16.48 
Kahnia-7 2 97.98 0.00 100.00 56.81 33.44 3.29 0.00 6.46 0.00 
Kariba-7 2 97.95 0.02 100.00 0.00 37.27 0.00 0.00 0 .00 62.71 
Rakhat-6 2 97.93 28.96 100.00 65.18 0.00 0.00 0.00 0.00 5.86 
Kazutaka-8 2 97.50 13.06 100.00 12.31 0.00 56.71 0.0 0 17.92 0.00 
Kariba-8 2 97.48 0.02 100.00 0.00 77.05 22.93 0.00 0.00 0.00 
Horohata-6 2 97.39 26.33 100.00 34.87 0.00 0.00 34. 13 4.68 0.00 
Humphreys-8 2 97.12 25.85 100.00 0.00 0.00 47.05 19 .91 7.19 0.00 
Kempchinsky-6 2 97.10 22.04 100.00 11.22 41.05 18.4 0 7.29 0.00 0.00 
Heyerdahl-7 2 97.09 78.71 100.00 0.00 0.00 0.00 0.0 0 21.29 0.00 
Kapur-7 2 96.99 0.00 100.00 61.59 0.00 0.00 0.00 38 .41 0.00 
Tobolsk-7 2 96.97 45.89 100.00 6.50 47.61 0.00 0.00  0.00 0.00 
Hirundo-7 2 96.97 0.02 100.00 0.00 6.14 0.00 0.00 0 .00 93.84 
Trudie-7 2 96.91 0.00 100.00 74.70 25.30 0.00 0.00 0.00 0.00 
Naema-8 2 96.65 0.00 100.00 0.00 0.00 78.11 0.00 18.50 3.39 
Inarradas-6 2 96.58 0.00 100.00 0.00 0.00 70.88 4.3 0 21.57 3.25 
Kalalova-8 2 96.49 16.36 100.00 0.00 0.00 64.66 0.0 0 18.98 0.00 
Tithonus-7 2 96.48 37.49 100.00 13.78 40.26 0.00 8. 47 0.00 0.00 
Kalinga-6 2 96.43 28.60 100.00 29.86 26.56 0.00 0.0 0 14.98 0.00 
Kepler-7 2 96.38 3.24 100.00 96.14 0.00 0.00 0.00 0 .63 0.00 
Trelleborg-6 2 96.37 19.00 100.00 0.54 28.79 38.64 0.00 13.03 0.00 
Tursachan-7 2 96.14 0.00 100.00 77.97 20.55 0.00 0. 00 1.49 0.00 
Jessop-8 2 96.11 25.75 100.00 27.88 0.00 46.10 0.00  0.00 0.27 
Tramuntana-7 2 96.06 59.92 100.00 3.41 30.62 0.00 4 .38 0.00 1.67 
Kamo-7 2 95.93 0.00 100.00 48.26 0.00 0.00 0.00 42. 52 9.22 
Jancis-6 2 95.76 25.85 100.00 4.78 13.29 29.84 8.27  17.97 0.00 
Kemstach-6 2 95.57 0.00 100.00 47.84 44.67 0.00 0.0 0 7.49 0.00 
Kalalova-6 2 95.02 16.57 100.00 36.01 35.24 0.00 8. 24 3.94 0.00 
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Huth-6 2 95.00 11.95 100.00 12.25 35.65 28.74 1.85 9.56 0.00 
Horohata-8 2 94.69 21.72 100.00 25.56 14.92 37.81 0 .00 0.00 0.00 
Hovland-6 2 94.66 32.43 100.00 0.00 0.00 0.00 0.00 67.57 0.00 
Kazuyuki-8 2 94.33 8.21 100.00 31.01 6.01 52.24 0.00  2.53 0.00 
Jyuro-6 2 94.11 0.02 100.00 0.00 0.00 0.00 0.00 0.0 0 99.98 
Kalbaugh-8 2 94.05 23.40 100.00 24.04 14.00 38.30 0 .26 0.00 0.00 
Kepler-8 2 93.97 11.95 100.00 41.01 0.00 47.04 0.00  0.00 0.00 
Kazuyuki-7 2 93.82 0.00 100.00 65.45 0.00 16.18 0.00  6.01 12.36 
Aida-8 2 93.73 62.37 100.00 17.59 9.24 9.99 0.00 0. 00 0.81 
Kaali-8 2 93.59 2.48 100.00 15.82 0.00 58.69 0.00 1 3.95 9.05 
Kezmoh-7 2 93.57 0.00 100.00 81.84 0.00 0.00 0.00 5. 76 12.40 
Jyuro-7 2 93.36 0.02 100.00 0.00 0.00 0.00 0.00 0.0 0 99.98 
Kalalova-7 2 93.34 20.20 100.00 29.93 35.53 3.67 0. 00 10.67 0.00 
Jaschek-6 2 93.29 12.54 100.00 62.19 0.00 0.00 0.00  5.12 20.14 
Trefftz-7 2 93.24 31.18 100.00 27.12 22.83 0.00 14. 33 0.00 4.54 
Tithonus-8 2 93.07 35.81 100.00 0.00 29.98 27.85 0. 00 6.37 0.00 
Jessop-6 2 92.84 20.14 100.00 21.61 0.00 24.58 8.15  11.77 13.74 
Irmela-6 2 92.74 15.91 100.00 24.48 29.13 20.57 0.0 0 8.36 1.54 
Karajan-6 2 92.57 20.95 100.00 10.16 13.18 31.05 7. 23 16.52 0.91 
Tumaneng-7 2 92.41 31.70 100.00 22.82 25.93 0.00 17 .63 1.92 0.00 
Podalirius-6 2 92.08 17.29 100.00 31.10 0.00 30.68 8.28 9.35 3.29 
Kharms-7 2 91.98 25.61 100.00 64.96 0.00 0.00 0.00 0.00 9.43 
Hudson-8 2 91.98 16.79 100.00 0.00 10.05 53.95 0.00  19.20 0.00 
Kalinga-8 2 91.67 12.92 100.00 31.30 5.60 48.50 0.0 0 0.00 1.69 
Irokawa-6 2 91.57 17.52 100.00 22.15 20.13 9.05 16. 49 13.53 1.13 
Kagekatu-8 2 91.46 22.41 100.00 21.07 13.42 40.26 0 .00 2.84 0.00 
Hortulus-6 2 91.37 15.25 100.00 43.72 0.00 0.00 0.0 0 21.97 19.06 
Herzen-8 2 91.32 17.95 100.00 17.99 3.26 36.69 13.54  10.58 0.00 
Kazo-8 2 91.27 16.06 100.00 27.84 2.13 42.67 0.00 11.31 0.00 
Illapa-6 2 91.11 15.10 100.00 16.21 33.84 22.31 5.6 5 6.89 0.00 
Hironaka-6 2 91.02 10.89 100.00 10.50 0.00 41.78 0. 00 36.83 0.00 
Kaali-6 2 90.99 5.14 100.00 39.67 35.37 9.35 0.00 1 0.46 0.00 
Tomita-8 2 90.96 38.56 100.00 33.42 10.36 4.43 0.00  0.00 13.24 
Kempelen-8 2 90.64 12.92 100.00 8.76 0.00 60.81 0.0 0 17.51 0.00 
Irokawa-8 2 90.60 12.35 100.00 6.86 4.00 58.03 0.00  18.76 0.00 
Keiko-7 2 90.52 16.80 100.00 60.80 21.26 0.00 0.00 1.14 0.00 
Tournefort-8 2 90.51 26.09 100.00 43.18 13.76 0.00 0.00 3.41 13.56 
Hubbard-8 2 90.38 41.31 100.00 0.00 0.00 41.70 8.90  8.10 0.00 
Jancis-8 2 90.19 10.26 100.00 9.13 7.45 58.57 0.00 14.60 0.00 
Tramuntana-8 2 90.12 38.67 100.00 18.63 11.07 21.70  0.00 0.00 9.94 
Irmela-8 2 90.04 19.59 100.00 31.10 1.01 48.30 0.00  0.00 0.00 
Naema-6 3 89.71 11.50 100.00 0.00 0.00 52.90 19.62 9.64 6.34 
Hungaria-6 3 89.66 13.34 100.00 24.97 0.00 26.87 0. 00 19.00 15.81 
Meriones-7 3 89.58 0.00 100.00 37.91 0.00 53.29 0.0 0 0.00 8.80 
Trudie-8 3 88.78 0.00 100.00 0.00 27.97 57.91 0.00 14.12 0.00 
Kahnia-8 3 88.05 0.87 100.00 19.97 0.00 66.10 0.00 12.19 0.88 
Kibi-8 3 88.01 19.28 100.00 17.07 14.96 43.66 0.00 5.03 0.00 
Ivanova-7 3 87.92 0.00 100.00 32.32 50.11 0.00 0.00  17.57 0.00 
Kazutaka-7 3 87.60 20.41 100.00 49.38 27.09 0.00 0.0 0 3.12 0.00 
Tomboles-7 3 87.55 18.31 100.00 63.33 0.00 0.00 8.3 2 0.00 10.05 
Kivi-8 3 87.54 8.11 100.00 40.75 0.00 45.92 5.23 0. 00 0.00 
Jaschek-7 3 87.50 16.25 100.00 32.51 35.59 0.00 0.0 0 13.43 2.22 
Herzen-7 3 87.46 16.96 100.00 28.16 9.24 20.18 0.00 17.11 8.35 
Merapi-7 3 87.00 32.34 100.00 43.09 0.00 15.34 5.76  0.00 3.47 
Irokawa-7 3 86.79 17.58 100.00 21.27 31.88 17.96 0. 00 7.63 3.69 
Tumaneng-8 3 86.69 0.00 100.00 6.84 22.31 56.34 0.0 0 12.22 2.30 
Trelleborg-7 3 86.31 34.11 100.00 38.25 23.52 0.00 0.00 0.00 4.12 
Kempchinsky-7 3 86.27 32.93 100.00 44.26 7.76 0.00 0.00 0.00 15.06 
Kemstach-8 3 86.23 0.00 100.00 43.07 3.24 53.69 0.0 0 0.00 0.00 
Kiruna-8 3 85.77 0.00 100.00 40.16 0.00 50.60 4.95 4.29 0.00 
Tuva-8 3 85.72 6.54 100.00 49.06 28.14 0.97 0.00 15.30 0.00 
Rakhat-8 3 85.71 46.05 100.00 24.56 0.00 23.19 0.00  0.00 6.21 
Kemstach-7 3 85.60 0.00 100.00 80.69 15.87 0.00 0.0 0 3.45 0.00 
Iwano-8 3 85.54 13.85 100.00 11.70 8.01 52.40 0.00 14.04 0.00 
Isala-8 3 85.26 12.32 100.00 13.04 0.38 58.10 0.00 13.04 3.12 
Rakhat-7 3 85.19 30.67 100.00 55.65 0.00 6.88 0.00 0.00 6.79 
Jancis-7 3 85.15 11.00 100.00 18.34 31.07 30.38 0.0 0 6.78 2.42 
Tursachan-8 3 84.99 0.00 100.00 7.10 22.13 57.83 0. 00 10.70 2.24 
Kibi-7 3 84.85 22.70 100.00 50.11 2.48 0.00 0.00 9. 01 15.70 
Isala-7 3 84.70 17.62 100.00 43.51 24.57 0.00 0.00 7.81 6.49 
Tomboles-8 3 84.60 29.59 100.00 41.81 0.00 0.00 0.0 0 18.43 10.17 
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Trelleborg-8 3 84.55 29.69 100.00 15.01 24.61 29.52  0.00 0.00 1.17 
Iwano-6 3 84.33 16.48 100.00 34.57 0.00 23.46 0.00 11.52 13.98 
Jovita-6 3 84.17 0.00 100.00 0.00 0.00 55.81 18.76 13.87 11.56 
Kazo-7 3 84.13 15.97 100.00 35.87 0.00 19.95 0.00 15.36 12.84 
Kempchinsky-8 3 84.00 20.55 100.00 27.36 10.55 41.5 4 0.00 0.00 0.00 
Hurwitz-8 3 83.81 20.49 100.00 31.99 0.00 47.52 0.0 0 0.00 0.00 
Kagekatu-7 3 83.75 24.41 100.00 48.86 3.61 0.00 0.0 0 7.95 15.17 
Ibadinov-8 3 83.61 23.75 100.00 26.02 10.00 40.23 0 .00 0.00 0.00 
Hypnos-8 3 83.27 9.26 100.00 0.00 0.00 63.74 0.00 2 7.01 0.00 
Tobolsk-8 3 83.05 34.77 100.00 4.57 23.40 29.27 0.0 0 5.17 2.82 
Ivanova-8 3 82.92 0.00 100.00 12.38 11.63 65.50 0.0 0 10.49 0.00 
Jessop-7 3 82.89 21.03 100.00 47.83 28.28 0.00 0.00  2.86 0.00 
Kaali-7 3 82.69 12.67 100.00 37.21 31.51 8.59 0.00 6.20 3.82 
Hortulus-7 3 82.47 18.20 100.00 22.43 0.00 23.56 0. 00 20.36 15.45 
Huth-8 3 82.35 18.37 100.00 11.40 12.28 47.33 0.00 10.61 0.00 
Ibadinov-7 3 82.28 17.08 100.00 20.82 0.00 37.71 0. 00 11.36 13.03 
Kempelen-7 3 82.15 25.93 100.00 49.30 0.00 0.00 0.0 0 8.97 15.79 
Illapa-8 3 82.10 22.54 100.00 27.36 0.38 49.73 0.00  0.00 0.00 
Kaunas-7 3 81.32 0.00 100.00 71.62 0.00 0.00 0.00 5 .94 22.44 
Inarradas-7 3 81.10 0.00 100.00 0.00 9.20 46.46 17. 96 20.07 6.31 
Jaschek-8 3 81.01 7.87 100.00 35.79 4.97 51.37 0.00  0.00 0.00 
Iwano-7 3 80.73 14.07 100.00 15.41 33.81 25.25 0.00  9.18 2.29 
Kira-7 3 80.66 0.00 100.00 37.60 0.00 35.28 0.00 9. 00 18.12 
Horohata-7 3 80.48 16.94 100.00 37.62 0.00 19.21 0. 00 11.62 14.61 
Irmela-7 3 80.40 27.62 100.00 51.56 0.00 0.00 0.00 7.56 13.25 
Hortulus-8 3 80.19 23.48 100.00 0.00 0.00 52.44 14. 32 9.77 0.00 
Racharles-7 3 78.81 31.37 100.00 58.69 0.00 6.19 0. 00 0.65 3.10 
Huth-7 3 78.71 16.18 100.00 28.47 27.88 15.30 0.17 7.57 4.43 
Hudson-7 3 77.97 14.23 100.00 27.15 0.00 31.66 0.00  12.80 14.16 
Karajan-7 3 77.72 5.54 100.00 43.88 0.00 24.17 0.00  8.22 18.19 
Meriones-8 3 77.11 0.00 100.00 34.27 4.10 48.40 0.0 0 0.00 13.23 
Illapa-7 3 76.65 21.09 100.00 22.90 0.00 31.06 0.00  11.75 13.20 
Kikuoka-7 3 76.49 17.49 100.00 21.03 0.00 35.88 0.0 0 13.26 12.34 
Meriones-6 3 75.77 0.00 100.00 40.04 0.00 49.15 3.4 8 0.00 7.32 
Hungaria-7 3 75.65 18.86 100.00 23.27 0.00 25.30 0. 00 18.09 14.48 
Jovita-8 3 74.19 76.33 100.00 0.00 0.00 23.67 0.00 0.00 0.00 
Jovita-7 3 73.42 9.47 100.00 54.01 7.93 6.09 0.60 6 .52 15.39 
Hovland-7 3 73.35 16.03 100.00 21.58 0.00 32.95 0.0 0 10.69 18.75 
Naema-7 3 73.20 0.00 100.00 9.00 10.85 48.64 16.35 9.61 5.56 
Hovland-8 3 72.08 11.33 100.00 1.16 0.00 52.96 0.00  19.33 15.23 
Hypnos-7 3 71.96 16.03 100.00 21.79 0.00 32.05 0.00  11.73 18.39 
Racharles-6 3 71.84 24.88 100.00 66.40 0.00 0.00 0. 00 5.71 3.01 
Merapi-8 3 70.70 32.50 100.00 28.18 0.31 33.48 0.00  0.27 5.27 
Hungaria-8 3 70.54 9.67 100.00 8.69 0.00 57.42 0.00  16.49 7.72 
Racharles-8 3 69.39 29.09 100.00 30.67 0.00 34.97 0 .00 0.13 5.14 
Inarradas-8 3 67.52 7.59 100.00 37.85 5.39 49.17 0. 00 0.00 0.00 
Trettenero-8 3 65.79 4.32 100.00 0.00 75.18 10.96 0 .00 9.54 0.00 
Trettenero-6 3 63.65 0.00 100.00 4.95 60.27 26.80 0 .00 0.00 7.98 
Trettenero-7 3 59.65 41.69 100.00 0.00 36.55 7.21 0 .86 8.42 5.28 
  
211 
 
APPENDIX F 
RELATIVE EFFICIENCY SCORES FOR EACH HIGH SCHOOL DECISION-MAKING UNIT WITH 
INPUT-OUTPUT CONTRIBUTION WEIGHTS (ANONYMIZED) 
Unit name Efficiency 
Group 
Score IO Cont 
%NotFRL 
IO Cont 
Math 
Proficiency 
IO 
Cont 
@100 
IO Cont 
@113 
IO Cont 
@213 
IO Cont 
@220 
IO 
Cont 
@313 
Kuniji-7 1 100.00 63.67 100.00 35.77 0.00 0.56 0.00 0.00 
Ustinov-6 1 100.00 69.74 100.00 0.00 0.00 30.26 0.00 0.00 
Vaccariello-6 1 100.00 0.00 100.00 0.00 48.57 51.43 0.00 0.00 
Kreutz-8 1 100.00 84.03 100.00 0.00 0.00 13.37 0.00 2.60 
Reichardt-8 1 100.00 79.07 100.00 0.00 0.00 0.00 20.92 0.00 
Airion-6 1 100.00 0.00 100.00 62.49 0.00 11.02 20.80 5.69 
Kohler-6 1 100.00 55.69 100.00 0.00 0.00 9.98 3.78 30.55 
Korczak-6 1 100.00 31.04 100.00 33.48 6.62 1.10 15.93 11.84 
Kordula-6 1 100.00 34.81 100.00 33.59 13.24 0.00 18.36 0.00 
Kundry-8 1 100.00 3.50 100.00 80.14 0.00 15.12 1.24 0.00 
Kuniji-6 1 100.00 47.13 100.00 26.49 0.00 0.40 6.64 19.34 
Lenham-6 1 100.00 38.70 100.00 61.30 0.00 0.00 0.00 0.00 
Libby-6 1 100.00 42.55 100.00 28.85 6.80 0.00 21.80 0.00 
Margolin-7 1 100.00 61.47 100.00 29.10 0.83 8.60 0.00 0.00 
Maritimes-8 1 100.00 0.00 100.00 84.08 0.00 0.00 15.91 0.02 
Nathaniel-6 1 100.00 0.00 100.00 0.00 7.11 0.00 92.86 0.04 
Pax-6 1 100.00 99.99 100.00 0.00 0.00 0.00 0.00 0.01 
Reichardt-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Tyndall-6 1 100.00 76.87 100.00 0.00 0.00 13.19 9.94 0.00 
Tyumenia-6 1 100.00 0.00 100.00 0.00 12.17 69.45 3.72 14.66 
Witten-8 1 100.00 0.00 100.00 23.60 0.01 20.64 0.00 55.75 
Zuev-6 1 100.00 0.00 100.00 99.85 0.00 0.15 0.00 0.00 
Airion-8 1 100.00 31.24 100.00 27.35 0.00 22.02 16.08 3.31 
Kuniji-8 1 100.00 77.38 100.00 9.92 11.42 1.28 0.00 0.00 
Lacrowder-6 1 100.00 44.05 100.00 55.95 0.00 0.00 0.00 0.00 
Livadia-6 1 100.00 13.83 100.00 78.48 7.37 0.00 0.32 0.00 
Margolin-6 1 100.00 51.91 100.00 42.97 0.00 5.12 0.00 0.00 
Peitho-6 1 100.00 100.00 100.00 0.00 0.00 0.00 0.00 0.00 
Peitho-8 1 100.00 100.00 100.00 0.00 0.00 0.00 0.00 0.00 
Pepibican-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Viete-6 1 100.00 0.00 100.00 0.00 8.30 69.98 0.00 21.72 
Witten-7 1 100.00 26.30 100.00 45.58 0.00 28.02 0.00 0.10 
Zoccoli-6 1 100.00 0.00 100.00 0.00 0.02 32.24 67.66 0.08 
Kreutz-6 1 100.00 73.93 100.00 0.00 22.43 3.63 0.00 0.00 
Krumeich-6 1 100.00 24.20 100.00 68.34 7.23 0.00 0.23 0.00 
Kundry-6 1 100.00 40.94 100.00 57.62 0.00 1.05 0.39 0.00 
Lorgat-6 1 100.00 27.29 100.00 41.84 9.89 0.00 20.98 0.00 
Nathaniel-7 1 100.00 0.00 100.00 67.22 4.93 0.00 27.80 0.05 
Vallerani-6 1 100.00 0.00 100.00 0.00 51.06 48.94 0.00 0.00 
Vydra-6 1 100.00 0.00 100.00 0.00 15.99 84.01 0.00 0.00 
Yan'an-8 1 100.00 0.00 100.00 91.15 0.00 7.82 0.54 0.48 
Zahnle-6 1 100.00 0.00 100.00 80.01 0.00 3.08 4.35 12.56 
Lhasa-6 1 100.00 46.97 100.00 0.00 23.10 0.00 29.93 0.00 
Pascal-6 1 100.00 0.00 100.00 0.00 100.00 0.00 0.00 0.00 
Zoccoli-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Klokun-6 1 100.00 45.41 100.00 0.00 10.62 1.11 22.47 20.39 
Kohsai-6 1 100.00 49.34 100.00 0.00 9.58 9.44 7.51 24.13 
Payette-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Pascal-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Margolin-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Reichardt-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Nora-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Payette-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Pascal-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Pax-7 1 100.00 0.00 100.00 0.00 100.00 0.00 0.00 0.00 
Payette-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Nathaniel-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Peitho-7 1 100.00 0.00 100.00 0.00 100.00 0.00 0.00 0.00 
Wiesloch-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Nora-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Nora-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Pax-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Pepibican-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Maritimes-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Wiesloch-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Maritimes-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
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Pepibican-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Oaxaca-6 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Wiesloch-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Oaxaca-7 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Oaxaca-8 1 100.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00 
Kobayashi-6 2 99.35 29.18 100.00 51.49 1.90 5.73 0.44 11.25 
Kominers-6 2 98.78 46.03 100.00 20.50 6.31 2.52 24.64 0.00 
Lavoisier-6 2 98.48 44.75 100.00 26.89 0.00 0.00 22.46 5.89 
Kuber-6 2 97.12 44.50 100.00 31.27 3.83 0.00 7.63 12.78 
Liszt-6 2 97.09 43.93 100.00 26.80 5.83 0.33 13.88 9.23 
Kulibin-6 2 96.36 40.64 100.00 30.45 2.70 0.96 9.96 15.30 
Lorenz-6 2 96.23 15.79 100.00 57.55 0.00 7.59 19.07 0.00 
Vydra-7 2 96.03 29.34 100.00 68.26 1.92 0.00 0.48 0.00 
Viete-7 2 95.21 0.00 100.00 90.84 2.71 0.00 0.90 5.55 
Kolga-6 2 95.20 40.39 100.00 0.00 0.00 30.89 28.72 0.00 
Ustinov-8 2 94.93 58.68 100.00 0.00 0.00 33.18 8.14 0.00 
Kutsak-6 2 94.65 21.52 100.00 51.42 1.81 8.41 5.70 11.14 
Legault-6 2 94.41 32.04 100.00 38.48 0.00 3.82 0.60 25.05 
Lorgat-8 2 94.18 0.00 100.00 100.00 0.00 0.00 0.00 0.00 
Lagerros-6 2 94.13 18.95 100.00 63.44 0.00 9.23 0.67 7.71 
Lanning-6 2 94.06 16.99 100.00 56.11 0.00 8.62 18.29 0.00 
Leonmis-6 2 93.21 13.07 100.00 67.60 0.00 11.09 0.90 7.34 
Ustinov-7 2 92.62 67.01 100.00 0.00 8.58 24.41 0.00 0.00 
Klokun-7 2 92.59 26.51 100.00 54.63 0.00 4.89 0.49 13.48 
Krinov-6 2 92.41 39.38 100.00 33.14 0.00 1.15 9.81 16.51 
Korolenko-6 2 92.02 33.24 100.00 49.32 6.09 1.10 0.29 9.95 
Kundry-7 2 91.48 0.00 100.00 93.34 0.00 2.90 1.49 2.27 
Lee-6 2 90.78 18.33 100.00 64.25 10.20 0.00 0.49 6.73 
Tyndall-8 2 90.15 72.72 100.00 0.00 0.00 15.58 11.69 0.00 
Tyumenia-7 2 89.95 0.00 100.00 82.35 1.03 8.95 1.46 6.22 
Vydra-8 2 89.85 26.70 100.00 61.54 0.00 3.02 0.93 7.82 
Letaba-6 2 89.84 37.95 100.00 25.27 1.35 0.00 14.12 21.30 
Lorgat-7 2 89.83 0.00 100.00 80.97 0.00 17.79 1.24 0.00 
Lanning-7 2 88.62 0.93 100.00 98.27 0.00 0.00 0.79 0.00 
Mesyats-6 2 88.38 0.00 100.00 95.73 0.00 0.00 0.35 3.92 
Vaccariello-7 2 87.46 0.00 100.00 93.51 0.00 5.09 1.40 0.00 
Kuber-7 2 87.38 16.14 100.00 71.95 11.23 0.00 0.68 0.00 
Lorenz-7 2 87.27 8.46 100.00 80.47 0.00 10.00 1.07 0.00 
Vallerani-7 2 87.26 0.00 100.00 92.62 0.00 5.81 1.57 0.00 
Kutsak-7 2 87.05 0.00 100.00 83.06 0.00 15.74 1.20 0.00 
Viete-8 2 86.89 9.83 100.00 79.78 0.00 3.37 1.12 5.90 
Kohsai-8 2 86.63 52.38 100.00 42.62 0.00 4.99 0.00 0.00 
Utley-6 2 86.11 0.00 100.00 86.28 4.13 0.00 2.29 7.31 
Lepsius-6 2 85.62 40.95 100.00 32.76 3.43 0.00 9.24 13.61 
Naeve-8 2 85.61 15.63 100.00 25.74 0.00 0.00 40.44 18.19 
Merman-6 2 85.55 0.00 100.00 93.40 0.00 2.35 0.00 4.24 
Kobayashi-7 2 85.09 7.05 100.00 79.91 0.00 11.72 1.32 0.00 
Luyten-7 2 84.77 0.74 100.00 98.54 0.00 0.00 0.72 0.00 
Liszt-7 2 84.71 0.85 100.00 98.32 0.00 0.00 0.83 0.00 
Leonmis-7 2 83.57 7.54 100.00 79.61 0.00 11.17 1.67 0.00 
Libby-7 2 83.32 8.22 100.00 78.58 0.00 12.17 1.03 0.00 
Rakos-6 2 83.20 35.96 100.00 35.14 0.00 1.01 11.68 16.21 
Kominers-7 2 83.03 11.08 100.00 70.55 0.00 10.16 0.93 7.28 
Rakos-7 2 82.74 40.60 100.00 33.12 0.00 0.11 12.35 13.83 
Korczak-7 2 82.57 17.87 100.00 69.51 0.00 11.69 0.92 0.00 
Naeve-6 2 82.02 0.00 100.00 61.73 1.09 2.73 13.83 20.61 
Lavoisier-7 2 82.01 13.19 100.00 68.07 0.00 10.96 0.86 6.92 
Vaccariello-8 2 81.78 0.00 100.00 95.79 0.00 2.91 1.30 0.00 
Kreutz-7 2 81.69 39.96 100.00 25.91 0.00 2.63 9.34 22.15 
Kohler-8 2 81.49 32.07 100.00 67.68 0.00 0.00 0.25 0.00 
Kordula-7 2 81.31 6.69 100.00 82.58 0.00 9.49 1.24 0.00 
Tyumenia-8 2 81.25 0.00 100.00 58.90 0.00 3.70 8.82 28.58 
Mesyats-7 2 81.16 0.00 100.00 92.04 0.00 0.00 0.00 7.96 
Lee-7 2 81.14 15.78 100.00 65.53 0.00 0.00 0.47 18.22 
Utley-7 2 80.92 0.00 100.00 89.91 0.00 8.42 1.67 0.00 
Korolenko-7 2 80.62 7.00 100.00 79.74 0.00 12.05 1.21 0.00 
Krinov-7 3 80.45 0.72 100.00 98.32 0.00 0.00 0.96 0.00 
Livadia-8 3 80.43 12.16 100.00 75.63 0.00 10.46 1.75 0.00 
Klokun-8 3 80.39 33.04 100.00 66.73 0.00 0.00 0.23 0.00 
Legault-7 3 80.23 19.41 100.00 60.33 0.00 0.00 0.24 20.03 
Kulibin-7 3 79.94 11.86 100.00 70.27 0.00 9.97 0.94 6.96 
Lubeck-7 3 79.86 0.81 100.00 98.41 0.00 0.00 0.78 0.00 
Korolenko-8 3 79.46 50.13 100.00 47.51 0.00 2.37 0.00 0.00 
Rakos-8 3 79.44 37.98 100.00 35.29 0.00 0.00 11.03 15.70 
Kohler-7 3 79.29 17.36 100.00 66.10 0.00 8.30 1.10 7.14 
Vallerani-8 3 79.20 26.15 100.00 70.20 0.00 2.99 0.66 0.00 
Kohsai-7 3 79.13 23.26 100.00 59.53 0.00 7.53 0.86 8.81 
Kobayashi-8 3 78.95 0.61 100.00 97.90 0.00 0.00 1.50 0.00 
Lorenz-8 3 78.52 7.17 100.00 81.84 0.00 8.95 2.05 0.00 
Krumeich-7 3 78.41 0.68 100.00 98.48 0.00 0.00 0.84 0.00 
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Utley-8 3 78.37 9.23 100.00 78.26 0.00 5.74 1.06 5.72 
Merman-7 3 78.17 0.00 100.00 92.35 0.00 0.00 0.00 7.65 
Airion-7 3 77.87 0.00 100.00 94.84 0.00 2.34 0.00 2.82 
Korczak-8 3 77.49 40.22 100.00 59.78 0.00 0.00 0.00 0.00 
Livadia-7 3 77.37 16.58 100.00 72.57 0.00 9.93 0.92 0.00 
Lhasa-7 3 77.01 31.06 100.00 42.79 0.00 0.00 9.58 16.57 
Lagerros-8 3 76.70 14.99 100.00 73.18 0.00 10.00 1.83 0.00 
Tyndall-7 3 76.55 39.25 100.00 43.95 0.00 16.55 0.26 0.00 
Urbach-6 3 76.53 63.11 100.00 0.00 0.00 27.45 9.44 0.00 
Lenham-7 3 75.70 17.92 100.00 63.59 0.00 10.54 0.98 6.96 
Legault-8 3 75.37 17.21 100.00 82.28 0.00 0.00 0.51 0.00 
Leonmis-8 3 74.54 6.36 100.00 80.99 0.00 10.50 2.14 0.00 
Kolga-7 3 74.34 15.27 100.00 68.06 0.00 8.81 0.89 6.97 
Liszt-8 3 73.88 6.83 100.00 77.58 0.00 13.77 1.82 0.00 
Lepsius-7 3 73.78 23.57 100.00 50.01 7.97 0.00 7.81 10.64 
Luyten-8 3 73.61 5.97 100.00 82.54 0.00 9.41 2.08 0.00 
Kuber-8 3 73.49 26.43 100.00 62.55 0.00 9.87 1.15 0.00 
Kominers-8 3 72.39 28.69 100.00 63.37 0.00 7.01 0.93 0.00 
Lenham-8 3 72.38 14.45 100.00 71.74 0.00 11.96 1.86 0.00 
Letaba-7 3 72.35 35.11 100.00 39.22 0.00 0.00 9.09 16.59 
Portalatin-7 3 72.22 17.61 100.00 64.73 0.00 0.00 0.34 17.31 
Kolga-8 3 72.14 15.15 100.00 84.36 0.00 0.00 0.49 0.00 
Lanning-8 3 71.90 7.03 100.00 77.53 0.00 13.65 1.79 0.00 
Lavoisier-8 3 71.80 49.76 100.00 50.24 0.00 0.00 0.00 0.00 
Velichko-8 3 71.79 0.00 100.00 18.65 0.00 20.95 0.00 60.40 
Lee-8 3 70.94 6.12 100.00 78.49 0.00 13.39 2.00 0.00 
Kutsak-8 3 70.71 6.89 100.00 78.98 0.00 12.35 1.78 0.00 
Lagerros-7 3 70.38 16.88 100.00 71.17 0.00 10.88 1.07 0.00 
Mesyats-8 3 69.69 0.00 100.00 93.63 0.00 0.00 0.30 6.07 
Krinov-8 3 69.63 5.59 100.00 82.47 0.00 9.94 2.00 0.00 
Krumeich-8 3 69.24 16.36 100.00 72.89 0.00 8.96 1.78 0.00 
Kulibin-8 3 69.03 22.58 100.00 67.57 0.00 8.54 1.31 0.00 
Merman-8 3 68.96 18.90 100.00 76.81 0.00 0.00 0.74 3.55 
Lubeck-8 3 68.84 6.43 100.00 79.48 0.00 12.27 1.82 0.00 
Kordula-8 3 68.07 15.09 100.00 71.40 0.00 11.71 1.80 0.00 
Portalatin-8 3 67.94 24.69 100.00 42.76 0.00 2.27 12.15 18.13 
Urbach-7 3 67.88 13.35 100.00 77.60 0.00 7.84 1.21 0.00 
Naeve-7 3 67.74 0.00 100.00 70.48 0.00 0.00 13.41 16.10 
Velichko-6 3 67.44 0.00 100.00 38.12 9.98 0.00 51.90 0.00 
Libby-8 3 67.04 0.67 100.00 97.90 0.00 0.00 1.43 0.00 
Portalatin-6 3 66.68 26.89 100.00 55.91 0.00 2.47 0.36 14.37 
Urbach-8 3 63.11 25.91 100.00 51.39 0.00 15.67 0.42 6.61 
Lhasa-8 3 60.92 33.32 100.00 66.68 0.00 0.00 0.00 0.00 
Pollath-6 3 60.73 1.92 100.00 84.70 0.71 0.00 9.23 3.44 
Pollath-8 3 59.44 48.23 100.00 0.00 0.68 0.00 50.19 0.90 
Pollath-7 3 55.36 30.03 100.00 67.74 0.00 0.00 0.00 2.23 
Velichko-7 3 52.71 0.00 100.00 63.86 2.93 0.00 33.21 0.00 
Lepsius-8 3 52.33 33.94 100.00 65.72 0.00 0.00 0.34 0.00 
Letaba-8 3 49.27 14.08 100.00 64.73 0.00 0.00 0.54 20.65 
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